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PREFACE 



The ERIC Clearinghouse for Science, Mathematics and Environmental 
Education has cooperated with the National Association for 
Research in Science Teaching to provide abstracts of most*, of the 
papers presented at the 58th annual conference in French Lick 
Springs, Indiana, April 15-18, 1985. 

All persons who had papers or symposia accepted were invited to 
submit abstracts for inclusion in this publication. Some editing 
was done by the F.HIC staff to provide a general format for the 
abstracts. Special recognition should bo given to Dr. David P. 
Butts; Dr. Rodney L. Doran, Research Coordinator? and the NARST 
Program Committee who obtained the abstracts and organized the 
program. 

Many of £he papers will be published in journals or made 
available through the ERIC system. These will be announced 
through Resources in Education , Current Index to Journals in 
E ducation , and other publications of the ERIC system. 



Patricia E, Blossef, 
Stanley L . Helgeson, 
Editors 



MThlft publication *as prepared with funding fro* the National 
Institute of Education, U.S. Department of Education under 
contract no. 400-78-0004. Tht opinion* expressed in this 
report do not necaseerily reflect the poeitione or policiee of 
NIE or U.S. Department of Education. 



December 31, 1,984 
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A COMPARISON OF STOOD NT ACHIEVEMENT AJJONG THREE METHODS 
OF PRKSLNTATION OK A COMPUTER BASED SCIENCE 
SIMULATION 



Robert D- Sherwood 
Peabody College of Vanderbilt University 
I3ox 45, Peabody 
Nashville, TN 37203 - ^ 



ABSTRACT 



The research to be reported was undertaken to investiqate 
various method* of presentation or a computer based science 
simulations as they relate to student content knowledqe of the 
simulation concepts- Three treatment qroups were used in the 
study? (1) two students per computer interacting with the 
simulation, (2) a total class presentation of the computer 
simulation, (3) a non-computer qame type .presentation of the 
simulation concepts. Students content" knowledge was measured by a 
paper and pencil test o* fourteen items immediately after the 
, presentation arid six weeks later. 

No statistically significant differences were found between 
the treatment qroups, although there was a trend for higher scores 
for the total class presentation group on the immediate posttest 
multiple choice content items- However, females did less well 
than males on the multiple choice content items of the tesf. A 
sex by treatment qroup interaction was siqnificnat for the delated 
posttest with females performing better than males in the total 
class presentation method but less well in the paired student 
method- 
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THE EFFECTIVENESS OF USING A MICROCOMPUTER SIMULATION ON 
JUNIOR HIGH SCHOOL STUDENTS' UNDERSTANDING OF THE 
VOLUME DISPLACEMENT CONCEPT 

• 

Byung-soon Choi ^ 
University of Minnesota 
370 Peik Hall 
Minneapolis, MN 55455 

fcugene Gennaro 
University of Minnesota 
370 Peik Hall 
Minneapolis, MN 55455 



ABSTRACT 



The purpose of this study was to compare the ef f * veness 
of microcomputer simulated experiences with that of parallel 
instruction involving hands-on laboratory experiences for teaching 
the concept of volume displacement to junior high .school students. 
This study also assessed the differential effect oh students' 
understanding of the volume displacement concept usinq sex of the 
students as another independent variable. This study in addition, 
compared the degree of retention, after 45 days, of both treatment 
groups • 

Girls and boys were randomly assigned to experimental and 
control groups during each of five periods of the day. Posttests 
and retention tests were given to both groups, and the data were 
analyzed usinq a 3-way analysis of variance. It was found that 
computer simulated experiences were as effective as hands-on 
laboratory experiences, and that males, having had hands-on 
laboratory experiences, performed better on the posttest than 
females having had the hands-on laboratory expediences. There 
were no significant differences in perfprmance when comparing 
males with females using the computer simulation in the learning 
of the displacement concept* This study also showed that there 
were no significant differences in the retention levels when the 
retention scores of the computer simulation groups were compared 
to those that had the hands-on laboratory experiences; however, an 
ANOVA of the retention test scores revealed that males in both 
treatment conditions retained knowledge of volume displacement 
better than did females* 

This study suggests that computer simulated experiences on 
some topics of science could be used in place of hands-on 
laboratory experiences with an expectation of equal performance 
levels by students. It also suggests that learning of certain 
topics in science can be learned in a shorter period of time than 
is required for hands-or, laboratory experiences related to these 
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topics. Another implication of this study is that a computer 
proqram nuqht be used in place of more expensive materials in sore 
laboratory experiments. Therefore, computer simulations in 
science education could be efficient and cost-effective as well. 
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COMPUTER SIMULATIONS AND THE TRANS ITIOfJ FROM CONCRETE 
MANIPULATION OF OBJECTS TV ABSTRACT THINKING 



Donna F. Berlin 
The Ohio State University at Newark 
University Drive 
Newark, OH 43055 

Arthur L. White 
The Ohio State University 
252 ArpS 
1945 North Hi<jh Street 
Columbus, OH 43210 



ABSTRACT 

/ 

J 

This study explores the learninq model which suqqests t;hat 
a concept is acgjrfred first throuqh manipulation of concrete 
objects' followed by transformation of the concrete objects into 
semi-concrete representations, followed by internalization of the 
concept throuqh abstract representations. 

Mu:r ocompu ter simulations of manipulative activities were 
used to determine how children differ in their use of 
science-process skills and concepts when using the simulations 
compared to usinq the concrete materials, or a combination of 
simulations and concrete materials. 

The sample for the study included a total of 113 children 
distributed according to male and female, 2nd and 4th qrade level 
and socio-cul tural site. The treatment condition consisted of 
three levels based upon the proportion of activities usinq 
concrete objects to those usinq computer simulations (concrete 
only, concrete and computer, computer only). 

The criterion measures assessed the children's ability to: 
recoqnize and duplicate a de&iqn, recognize and extend a pattern, 
and locate objects in space. 

A multivariate analysis of variance was used to determine 
the influence of the computer simulations on concept development 
as compared to the use of concrete materials. Differential 
effects were tested in terms of socio-cultural background, qender 
and qrade level. The results indicated that: 

1. Fourth qraders performed better than seconl qraders. 

2. Rural, white children performed better than suburban, 
black children with activities involving the computer . 
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Rural, white qirls performed better than suburban, 
black qirls usmq concrete-only activities. 

Rural, white boys usinq activities involvinq the 
computer per f ormed^better than suburban, black qirls 
usinq concrete-only activities. 
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SCIENCE EDUCATION i DEFINITIONS AND IMPLICATIONS 
FOR RESEARCH' 



Ron Good 
Florida State University 
- 414 EDU 
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Robert Krcmlput * 
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John Renner 
Colieqe^ of Education 
University of Oklahoma 
Norman, OK 73919 

Robert Yager 
Science Education Center 
Uni ver r lty of Iowa 
Iowa City, IA 52242 



ABSTRACT 



The purpose of thi^ symposium is to explore the 
implications of the follow? nq definitions for science teaching and 
related research. 



Def ini t ion_l 

Science education is the discipline concerned with the 
study ?f the impact of science upon society as well as the impact 
of society upon science. 

Definition 2 

— v ■ ■ — 

Science education is the discipline concerned with 
discover inq , dev^iop-nq, and evaluating improved methods and 
materials to teach science — i.e., the quest for knowledge as well 
as the knowledge generated by that quest* 



6 



Session A-3 



AN EXAMINATION OF SCIENCE FAIR JUDGING RLSULTS 



Theodore Kelloqq 
University of Ehode Island 
Depar tment of education 
Kingston, RI 02881 



ABSTRACT 



Recently, science tt'irs, which had been reduced in size or 
eliminated by many schools, have shown renewed vigor . This papery 
revisits an old issue, the fairness of the judqing system, through 
a post hoc analysis of the judqinq results cf four science fairs. 
The nearly 1200 prolt-cts involved 3000 project scorings by judges. 
The 3odqes' scorings were submitted to analyses which included the 

fallowing; . _e * jLainoAiJiin_Q f _ scox£_exxor&, r^e_fcj_j^vKjgej». arts* 

uncorrected by the fair staff, descriptive Statistics for each 
data set, correlator of total score to total score for each 
project; examination of judge to judg differences m scoring, and 
exploration of alternative techniques -i combining scoes. 

I, 

A scoring error rate of 3*51 was found. This error rate 
existed even through each fair had double checked the judges 1 
scoring. Correlation of scores for the sane projects ranged fron 
."21 to .55. Signer correlations occurred in fairs having more 
detailed inst ructions to judges* All' of the correlations were 
significant well beyond the .01 level. However, these 
correlations can be viewed as the reliability for the scoriftg of a 
. project. At these magnitudes they illustrate the unrelicbiln ty of 
the judging process* Examples, of the judge to judge differences 
in scaring v^re given. 

An alternative system for combining judges' scores by using 
standard scores derived from each judge's set of scores was 
explored. This system produced a different ranking of projects 
than the ranking of raw scores* 

Judging systems which simply add raw scores of different 
judges suit be suspect. Alternative schemes, such as the standard 
score method used herein, will give different results from the 
simple addition of scores, yet are based on assumptions (all 0 
judges will be evaluating an "average" set of projects) which are 
unlikely to be true* Other schemes, sucf; as asking judges to 
scote by points and to acknowledge a general level of award (top 
lft«; top 25%, etc.) are likely to provide yet different results* 

Science fair judging committees need to be uware of the 
shortcomings of whatever data manipulation and analysis technique* 
they use and be willing to make accommodation as necessary. It i£ 
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possible that modern statistical techniques would help reduce the 
eabiquity and unfairness of exUtimj systems. 
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CI1AKACTERISTICS AND NEEDS ASSESSMENTS OF SCIENCE 
TEACHERS IN MASSACHUSETTS 



Gerald Abeqq 
Boston University 
Science Education Proqran 
605 Commonwealth Ave. 
Boston, MA 02215 

o 

Warren Toakiewicz 
Science Education Proqram 
Boston University 
695 Commonwealth Ave. 
Boston, MA 02215 



ABSTRACT 



The purpose of this research study was: (1) to provide a 
description and evaluation of the Boston University Science 
Fellows Program for outstanding high school science teachers, (2} 
to provide a profile of the science teachers of Massachusetts for 
evaluation of staffinq needs, and (3) to cos pace the science 
teacher characteristics of the Boston Univer^>ty Science Fellows 
with science teachers of liassamusett* and Owher states. 

Preliminary analysis of incomplete data indicate that 
science teachers are teaching outside their principal field of 
preparation , there is a shortage of certified physics teachers, a 
lack of updating of existing science teachers, and an increase in 
the number of science teachers who are expected' to reach 
retirement age within the next several years* 

The conclusions should allow (1) an evaluation of the 
char jcter i sties and staff development needs of existing science 
teachers, (2) an evaluation of certification standards and teacher 
evaluation practices, and (3) a model to recognize successful 
science teachers. 
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SCHOOL VARIABLES AND ACHIEVEMENT IN SCIENCE IN T1JE 
ELEMENTARY SCJfOOL IN ISRAEL 



Ruth 2uzov$ky 
Tel Aviv University 
Faculty of Humanities 
School of Education 
Ra«at-Avi v 69978, ISRAEL 

/ 

/ ■ 

ABSTRACT 



The purpose of the study was to: (a) examine the state of 
elementary science education in Israel and the achievement of 
students at the end of elementary school, (b) clarify and measure, 
the effect of school variables on achievement in science. 

The present study relates to previous studies on 
achievement at the elementary school in Israel, From a broader 
perspective it can also be considered as a contribution to the 
vast body of research on school effectiveness, and as" such, H is 
part of the iea study on science teaching conducted last year in 
26 countr ies . \ 

A stratified sample of 96 schools, countrywide, was 
selected. Six different questionnaires ana* three tests were 
administered to students, teachers and principals. The 
information qathered revealed a situation of quite a satisfactory 
state of science teaching conditions in Israel. However, the 
achievement of one-third of the population was found to be rather 
low. In an attempt to determine the impact of different school 
variables on the variance of science achievement, the contribution 
of many school factors (both physical inputs as well as 
sociopsychological and process variables) was analyzed. The level 
of exposure to the formal curriculum in school was found to be one 
of the most influential of these factors. 
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Till: ROLL Or COGNITIVE F AC TO HS IN CHEMISTRY ACHIEVEMENT 



• Saratb Chadran 
Science and Mathematics Education Center 
western Australian Institute of Tecbnoloqy 
Bentley, Western Australia 6192. 
AUSTRALIA 

David F. Treaqust 
Science and Mathematics Education Center 
Western Australian Institute of Technoloqy 
Bentley , Western Australia 6102 
AUSSTRALIA 

Kenneth Tobin 
Science and Mathematics Education Center 
Western Australian Institute of Technoloqy 
Bentley, Western Australia 6182 
-- — — AUSTRALIA ~ 



ABSTRACT 



The grade 11 and 12 chemistry course in Western Australia 
is qeneraily considered to be conceptually demanding. The first 
year of this course assumes a considerable knowledge of a number 
of concepts, facts and principles in chemistry. Research evidence 
indicates that coqnitive factors such as prior knowledge , formal 
reasoninq ability, intelligence* disembeddinq ability and memory 
capacity arc siqni f icantly related to science achievement* This 
study investiqated possible relationships amonq these coqnitive 
variables and chemistry achievement. The data for the 
investiqation were collected from grade 11 chemistry students in 
11 high schools in the metropolitan area of Perth, Australia. 

The results of the study indicated that prior knowledge and 
formal reasoninq ability were .the best predictors of chemistry 
achievement, laboratory application skills and problem solvinq 
ability. A path analysis provided support for causal hypotheses 
Jinking laboratory application skills and problem solvinq ability 
with under stand j ng • of concepts, facts and principles of chemistry. 

The f indi ngs of this investigation have implications for 
curriculum development and implementation and for teacher 
education programs involving high school chemistry. 



- 11 



31 



Session A-4 



PREDICTING CONTINUED PARTICIPATION IN COLLEGE 
CHEMISTRY FOB JiEN AND WOMEN 



George E . DeBoer 
Colgate University 
Hamilton, NY li346 



ABSTRACT 

The purpose of this study was to test the effectiveness of 
a cognitive motivational model of course selection patterns to 
explain the continued participation of men and women in college 
scienc courses. A number of cognitive motivational constructs 
was ar -d in a path model and their effect on students' 
intent*'-, o continue in college chemistry was determined. 
Variables in the cvod*»l included self-concept of ability, future 
-exggglaU OILS 4- level of p ast success ,- t4lw t expended -, subjective- 
interpretations of both past success and task difficulty, and 
intended persistence, the dependent variable in the model. The 
data were also examined for sex differences in the plan to 
continue in cheoistry that night be explained by the elements of 
the oodel. 

The results showed no sex differences in course 
performance-, the plan to continue in chemistry, self -concept of 
ability, ot past achievement in science courses. The path 
analysis ditf confirm, however, the usefulness of the cognitive 
motivational perspective to explain the intention of both men and 
women to continue in science . (The model explained 351 of the 
variance in the students' plan to take additional chemistry.) 
Central to that process appears to be a person's self-concept of 
ability. Students who had confidence in their ability in 
chemistry expected to do well in the future and were more likely 
to plan to take more chemistry. Self -concept of ability in turn 
was dependent on a number of past achievement exoeriences and the 
personal interpretations of those experiences. 
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TIIE LrFECTS OF COPING STRATEGIES UPOfJ SCIENCE ACHIEVEMENT 
OF COMMUNITY COLLEGE STUDENTS 



Linda W* Crow 
Houston Community College System 
22 Wauqh Drive 
Houston, TX 77»07 

Martha K. Piper 
University of Houston at Victoria 
2302-C Red River 
Victoria, TX 77901 



people view the world around them has a tremendous 

_l*|aacfc w -tog i-r— *c tK)n<» a n d effe cts the charcrys— tfia t Ctn y"-nw'; 

Field independence and fi-ld dependence have been shown to affect 
a person's perception. It has further been shown to have some 
impact on the science achievement of students. 

Some teaching strategies have been studied and tested to 
see it they could improve the performance of, field d^endent 
students. The successful ones always included experiences for 
students that involved both the correct and incorrect responses. 
•This study assesses the effectiveness of coping strategies 
designed to increase the science achievement of field dependent 
students. These strategies were integrated into a geology course 
designed for nonscience majors. Preliminary results indicate that 
they were successful. Further results and implications will be 
discussed during t^ presentation. 



ABSTRACT 
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NEUROSCIUNCL, COGNITIVE SCIENCE AND SCIENCE EDUCATION — 
li I -COASTAL PERSPECTIVES 



Marianne B. BetXouski 

College of Education and Hunan Services 
Division of Curriculum and Instruction 
University of North Florida 
Jacksonville, FL 32216 

Rita W. Peterson 
Director of Teacher Education 
University of California at Irvine 
Irvine, CA 92717 



ABSTRACT 



-There ****** * high igwftl of concernJimonq science 



education leadership about how people learn science • Mechanisms 
for learning and memory in qeneral have beep proposed by 
researchers in a number of fields, among which are coqnitive • 
science and neuruscience • Basic questions about learning - . be 
answered more completely through interdisciplinary efforts. 
Indeed, these efforts are mutually beneficial for all 
participants, as is evident from the success of interdisciplinary 
groups on two sides of the country. 

The two presrnters will welcome dialogue with the audience 
as they address: 

1. What is happening in their respective areas related to 
neuroscience $ cognitive science and science educatvon. 

2. Conceptual models which hold prowise for science 
education research, 

3. questions and implications for science educators. 
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ASSESSMENT OF APTITUDE XNT£P.»'J i*IC*J5 FOR THE MOST 
COfiMON SCIENCE INSTRUCTIONAL STItATEG IES 



Steve Fields 
Monroe Area High School 
Monroe, GA 30655 



ABSTRACT 



Many educational researchers neglect the aptitudes of the 
learners when t<bey assess the relative* effectiveness of 

lUv sJra'tecv 1 *^*; f Cr ^ ics of this -PPtOach question whether 
any strategy is best for learners of all aptitudes. The likelv 
sitation, as they see it, is that a successful strategy for 
learners possessing comparable characteristics may be inadeauat. 
nrL« Ca ^ erS haVlnq difterin ^ «Ptitude traits! "eselrcS tlVt 
probe* the lnt er»eti©n-^rf aptitudes wftft varying Instructional 
stra eq le8 is termed A-T-I ( Apti tude-Treatment-In "St 
was the purpose of this study to examine; A-T-I ' s for the two most 
Widely used science teaching strategies /( i .e lecture Ld lecture 
auqmented w lt h classroom activities) . Two aptitude "r i Soles w«e 
examined: cognitive ability level expressed in PiaqetUn t"«s 
and cognitive learning style (field dependence/ independence) A 

:L 2 °l^ h J Ch001 biol °^ "-int. (18$ for^"^ treatment 
group) was utilised. Each treatment group was stratified for 
cognitive ability level. Achievement was measured in a crUerion- 
referenced fashion (mastery vs. nonmasWy of eight biology 
concepts). The findings were that both altitude variable^ 
in?! r ™nr e f ^hievement, and that? the two treatments differed 

only marqxnaily in the A-T-I. Of th* two aptitudes analyzed 
cognitive ability level had the greater interaction--!!^ h qher 
cognition tavored mastery, while lower cognition Sid not. A 
^n^V 0 '/!^* 0 " ,iero -° rdei " ai ™* Of -53 for each biology 
coon??L i WaS f ? Und between ability leveled 

c?2 n It yarning style. Being field independent and of a .higher 

S ! e ,H Ut V eVel W3S 0016 ^icative of achievement tha? 
being f le ld dependent and of a higher cognitive ability level. 
Students of lower ability levels were more often field dependent 
and mastered the biology concept infrequently. cepenoent 



15 




Session A-7 



THE: ATTAINMLIjT OF SCIENTIFIC LITERACY BY UKBAN 
HIGH SCHOOL SENIORS 

James Um Byeriy 
Cincinnati Public Schools 
Walnut" Hills High School 
3250 Victory Parkway 
Cincinnati, OIJ 45207 



ABSTRACT 

Data collected f { rom a representatives-sample of urban nigh 
school seniors were subjected to path analysis to test the 
consequences of a priori causal assumptions about the scientific 
literacy attainment process. The hypothetical model consisted of 
eiqht variable levels. The dependent variable was measured with a 
seven dimension scientif ic literacy instrument, aace, qendwr , Ip, 
and SES were treated as escoqenous variables. The intervening 
levels were (in order) i early achievement* influences of 
significant others, fate control, motivation, and quantity of 
instruction. Causal relationships between an additional exogenous 
variable (quality of instruction) and fate control, motivation, 
and scientific literacy were also hypothesized. 

Race, gender , and measures of SES# aptitude, reading 
achievement, peer encouragement and evaluation* teacher 
encouragements to take more science courses and to do well in 
science, parental encouragement and evaluation, fate control in 
sc4ence, science self -concept , vocational-educational 
expectations, amount of in-school and outside-of -school science 
instruction, and quality of high school science instruction were 
all found to contribute meaningfully to outcome. Achievement 
motivation (importance of grades, competition, and mastery) and 
junior hiqh school science per f ormartce/feedback in the form of 
grades were found riot to 'be meaningful predictors for the total 
sample. The effect of outside-of -school learning was found tp be 
three times that "of the in- school contribution. / , \ 

Compared to males and non-^iacka, females and blacks were 
found to be less literate. The cau*al assumptions explained * 
larqe portion of the gender difference and a much smaller port^on^ 
of the race difference. In general, female attainment was fourtd 
to be much more dependent on the support of significant others, 
vocational-educational expectations, science self -concept, fate 
control, math achievement, and classroom psychological comfort. \ 
Science achievement motivation had a negative effect on female 
performance and positive effect on male performance. Perf<?r»ance 
of black students was found to be more dependent on in- school \ 
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instruction and associated encour aqements , and the quality of 
science i n& true t ion . 



Problems were encountered in ©easurinq the influences of 
siqnificant others and motivational levels of black students, 
resultinq in conservative estimates of the effects of these * 
variables for the total qroup and for the black subgroup. The 
model accounted for 53% of the variance for blacks, 581 for 
whites. 55% for females, and 67% for males. 
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Barry J , Fraser 
Western Australian Institute ot" Technology 
Faculty of Education, W.A.I.T. 
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Herbert J. Walberq 
University of .Illinois at Chicaqo 
Col leqe of Education 
Chicaqo, IL 60680 

Wayne W. Welch 
University of Minnesota 
College of Education 
Minneapolis, flN 55455 



ABSTRACT 



Accordinq to Walberq's theory of educational productivity, 
the following nine factors require optimisation to increase 
student achievement of cognitive and affective outcomes! ability, 
age* motivation, quantity of instruction, quality of instruction, 
home environment, class environment, peer qroup environment, and 
mass media. These nine factors were identified from a synthesis 
of ; about J ,0(50 individual studies of factors related to learning. 

Most individual experiments or quas i -exper imen ts analyze 
only one or two factors and involve samples which a£e of limited 
Size and are not national. Survey research can complement 
experimental studies because it often draws large, stratified, 
random samples from national populations and because it often 
involves numerous predictors of learninq.^ The National Assessment 
in. Science is an example of a survey which included items which 
could be interpreted as measures of rost of the factors in 
Waiberq's model. Consequen cly , secondary analyses were conducted 
for the purpose of probing the validity of the model. 

The first step involved operationalizing two measures of 
student outcomes, namely, achievement and attitude. The next step 
involved opera t ional iz i nq measures of 7 of the 9 productivity 
factors; ability, motivation, quality of instruction {indexed by 
the science teaching budqet) , quantity of instruction {minutes of 
science per week and amount of homework), ho«e environment, class 
environment, and media (amount of television viewing) . Also the 
^wo additional variables of qender and race were included because 
of their stronq relationship with student outcomes in past 
research. 
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rancion, l*Llt o ll f ?' SCieflCe a inational 

the qroup 1 B 1 P 1VltV analyses were Restricted to 

which maSe p he va rSbS! In ?hV h ° S* - <W Ut «« 4» test ItmS 
10 preo^-tors was repressed " 'f* P" d ««*w"V model!. The set of 

which variables were rimr.no h m "ltiple regression mpthod in 

all re Mlni r to ' VeZVel** 1 ** 1 * tf,e ^icn until 

.mnific-ntlj Sitferent fro" ze?o! " Coefficients **'ich were 

class eL^r^^n^^o^^vr^Jr^' J" J 1 *' -"""ion, 
render and race were all found E ' U "l ° f television viewinq, 
cognitive achievement Fo? ?S ► siqnif icantly related to 
linked with attitude were abi5itv ^^ C ° utcoroe ' the variables 
and race. These results to n ill' motlv f tlQ ", class environment 
those from analogous secbnSarv TJZ*' ° A ?* *"* 1™?*™* «th 
Science data for*!"! anTufyLr * L^* n Na fj onal Assessment in 
support tor the model of cdu«J5oSi! ^ era11 ' the findinqs add 
science students' achievements f f ""^ and SUqqest that 

^ . number of factor! SS^tSS ^"of Iwo^dom^^ones!"^^ 
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Cornell University 
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Indiana University of Pennsylvania 
Indiana, PA 15701 

K • V. Samuel 
Indiana University 
Bloomington, IN 47405 



ABSTRACT 



In the past few years science educators and the nation at 
large have become increasingly concerned about the "Crisis in 
Science Education An underlying cause of this crisis is the 
nonuniform quality of instruction delivered by secondary science 
teachers. One way to improve the quality of teaching in the 
schools is the application of science education r«search findings 
to teaching. Most teachers are unaware of the research findings 
and/or do not apply them in their classrooms. This study helps 
determine the areas of research which are of greatest interest to 
secondary science teachers. Results will be used by NSTA to 
determine the contents of future volumes of the monograph What 
Research Says to the Science Teacher . 

A random sample of 600 secondary science teachers was 
obtained from the National Registry of NSTA. Teachers were sent 
23 item questionnaire that asked them to rate their interest in 
each research topic on a five point scale. Vhe questionnaire 
contained the 12 items prepared by a NARST-NSTA committee in 1979 
and an additional 11 items usinq tht> same format. Demographic 
data collected from the survey induced sex, teaching assignment, 
role and familiarity with Wha t Research Says...* Data were 
analyzed using these demographic data as well as according to 
whether teachers returned the oriqinal 5r a follow-up 
questionnaire. Sixty percent of the teachers completed the 
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questionnaire in unable torm. Overall results of the study, based 
on botn trequency c>: response and on mean ratinq, indicate that 
the following five topics are of greatest interest to secondary 
science teachers: laboratory experiences, motivational • 
techniques, effect on college courses, problem solving, and 
meaningful learning. Analysis of data according to the subject 
taught indicated that chemistry and physics teachers are more 
interested in problem solving than are biology teachers, and that 
chemistry, physjes, and earth science teachers are also interested 
in the .sequence of the content. Males and females had the sane 
tcp f iv? interests but in a different order. The same is true for 
teachers uf grades 7-0 versus grades 10-12. Rural teachers' 
preferences varied substantially from those in other settings, and 
differences were also found for teachers* familiary wi^h What 
Research Says,. . compared to the rest of the -sample. ' Teachers who 
returned the first questionnaire had basically the same 
preferences as those who returned the follow-up questionnaire. 
For e^ery classification of teacher, the area of least interest 
was sex difference research* 
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EFFECTS OF TEACHLRS 9 USE OF CONCRETE ANALOGIES ON ACHIEVEMENT 
OF HIGH SCHOOL DIOLOGV STUDENT WITH VARYING LEVELS OF 
PRIOR KNOV.'LEDGE AND COGNITIVE ABILITY 



Joseph C. Burns 
University of Alabama in Buminqham 
Department of Curriculum and Instruction 
Birmingham, AL 35294 

James R. Okey 
University of Georqia 
Department of Science Education 
, Athens, GA 30602 



ABSTRACT 



The purpose of this study wa£ to compare the effects of 
analoq y-based and conventional lecture-based instructional 
strateqies on bioloqy achievement of students enrolled in four 
classes at a suburban hiqh school* Prior to treatment, students 
were assessed for coqnitive ability and prior knowledge* A 
numeric qrade from the previous term of bioloqy served as a 
covar i ate . The study was conducted over three units of 
instruct ion . 

The ana loq y-based treatment consisted of teacher lecture 
and student examination of analoqy text, diaqrams and charts 
compar inq tarqet information to an analoqous domain. Con/entional 
lecture-based strateqies involved didactic teacher presentation of 
tarqet concepts supplemented with reading assiqnments from the 
reqular classroom text. Instruction for each unit lasted two 
days, followed by an achievement measure every third day. 

Analysis of covariarce procedures were used to identify 
main effects on achievement related to treatment, coqnitive 
ability and prior knowledqe* Interactions between variables wer^ 
assessed by the same procedures. Data concerninq comprehension of 
the analoqies were also analyzed with respect to possible effects 
on achievement. 

Conclusions drawn from evidence in this study suqqest: 

1. Ana loq y-based instructional methods appear to enhance 
student performance relative to conventional lecture- 
based instruction in achievement related to the 
diqestive, nervous and circulatory systems. 

2. hoth concrete and transitional/formal operational 
students benefited from analoq y-based instruction. 
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3. Witfci both treatments, transitional/formal operational 
student* tended to show higher achievement than 
concrete operational students. 



4, Concrete operational students receiviftq araloq y-baaed 
instruction scored higher than transitional/formal 
operational students receiving conventional lecturer- 
based instruction . • 

/ 

5, /Students who comprehended analogies showed signifi- 
/ cantly higher achievement over those who did not 

/ comprehend them. \ 

6, The effects related to treatment tended to be more 

I pronounced when comprehension of the analogy was high. 
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ATTITUDE AND ACHIEVEMENT IN NINTH GRADE PHYSICAL SCIENCE OF 
LOW NEED LEVEL STUDENTS J A REEXAMINATION OF 
THE riATCHING HYPOTHESIS 



John S. Trout 
Division of Physical and Biological Sciences 
St. Edward's University 
3991 S, Congress Avenue 
Austin, TX 78704 



In a previous study, the benefits of matching instruction 
with the students' needs were examined* Three personality 
variables were used for the purpose of matching: naslowian need 
level, lccus of control, and cognitive style. Participants in the 
study were students {n*3Gl) enr lied in ninth grade physical 
science and their teachers (n»4J in one high school in the central 
Texas region - Instruction was designed to accomodate, to 
differing extents, the needs for love and belonging, an external 
locus of control, and a field dependent cognitive style. 
Cognitive and affective outcomes served as the dependent variables 
for the study, which lasted for 21 class days. Results of the 
study indicated that 551 of the sample, 166 students, registered 
physiological and safety as their primary needs; data for these 
students were excluded fro* the study- For the remainder of the 
sample, the benefits of matching proved to bs inconsistent* As -> 
the degree of compatibility increased, students' attitudes toward 
science in general improved, fie i the* achievement nor attitude 
toward physical science class, the physical science teacher, or 
the method of instruction improved as a result of matching. 

The present study examined the cognitive and affective 
entry characteristics of the ninth grade physical science students 
participating in the previous investigation and the benefits of 
matching for students possessing low level needs* Significant 
differences were found in the cognitive and effective entry 
Characteristics of students of differing need levels. Students 
differed in their attitudes toward science in general (p < ,01) 
and their prior knowledge of physical science (p < .95)* Matching 
did not prove to be beneficial for student* primarily concerned 
with the fulfillment of low level needs, i.e., physiological and 
safety needs. Differences in achievement, not attitude, were 
found (p < ,01) to be dependent upon the extent of matching. 



Frank E . Crawley 
University of Texas at Austin 
Science Education Center 
Austin, TX 78712' 



ABSTRACT 
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Unexpected! however,, was the finding that increased compatibility 
(i.e., fcore complete ftatchinq) resulted in lower achieveuent . 

The results of the study are discussed in teres of the 

«atchinq model of instru l on and the desire to design instruction 

to accommodate the diver / of student needs in introductory! 

secondary school physical science courses. 
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RELATIONSHIPS BETWEEN SUBJECT PREFERENCE, GENDER, 
AMD ATTITUDE TOWARD SCIENCE 



E. Lynn Talton 
South Carolina State Department of Education 
Office of Research 
Columbia, SC 29291 

Ronald D. Simpson 
University of Georgia 
Office of Instructional Development 
/ Athens, GA 30602 



ABSTRACT „ 



Several factors auch as self concept, classroom environ- 
ment, family background, and gender have been shown to be related 
to student attitudes toward science. This study examined the 
relationship of student's favorite subject with attitude toward 
science. Specifically, it was designed to determine if students 
with different favorite subjects possessed different attitudes 
toward science and the effect, if any, that student gender had on 
this relationship. 

Data were collected from 4500 sixth through tenth grade 
students enrolled in a school district in North Carolina- An 
attitude instrument' assessed stu.lent attitude toward science. 
Students selected their favccU- subject from four; English, 
mathematics, science,, and social studies, j 

There were significant differences in attitudes toward 
science among students having different favorite subjects. 
Students choosing science as their favorite subject had the most 
positive attitude toward science, while students that preferred 
Engliah had the least positive attitude toward science. There 
were no significant differences in the findings due to gender. 
Both males and females showed the same pattern of relationships 
between favorite su> ~* and attitude toward science found-vin the 
entire population. *t would appear that gender does not plfcy an 
important role in the relationship between favorite subject land 
attitude toward science. 1 
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THE IDENTIFICATION , DEFINITION AND JtEASUREMENT OF KEY 
VAKIAF f .£S 1U WAIT TIME RESEARCH 



J. Nathan Swift 
State University of New York at Osweqo 
Osweqo, NY 13126 ° 

C. Thojsas Goodinq 
State University of New York at Osweqo 
Osweqo, NY 13126 



ABSTRACT 



The purpose of this paper is to examine th<$ problems 
involved in the identification, definition, and measurement of 
those critical variables in the classroom that relate to the 
effectiveness of teaching anv! learninq. 

We will address three points relevant to classroom 
interaction analysis; \ 

1. Discussion classification. Few researchers have 
attempted to conceptualize the nature of the discussion in 
classrooms. A new category system, based on . the serie^ of 
definitions is presented as a basis for further development. 

2. Wait time. A variety of terms have been usea to 
tfescribe the multiple types of pauses that nay be encountered in 
the analysis of classroom dialoques. These and other types of 
interactive pauses are examined. 

Electronic feedback devices, called Wait Timers, ha^ve bee*n 
demonstrated to assist teacher and students to successfully extend 
their wait times* The relative significance of wait times \1 and 2 
is evaluated. 

3. Other variables. There are numerous variables, in 
addition to wait time, that may be measured in classroom 
interaction. These include: cognitive levels of teacher 
statements or questions, scudent cognitive levels, ratio of 
teacher and student talk, affective climate measures, achievement 
measures, patterns of interaction, non-verbal cues, and 
alternatives to questions. The effectiveness of these variables 
will be compared with reference to their ability to parsimoniously 
describe the essential characteristics of classrooms* Examples 
are drawn from our work and the work of others. 
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WAIT TIME IN SCIENCES NECESSARY BUT NOT SUFFICIENT 



Kenneth Tobin 
western Australian College 
lit. Law ley , 6059, AUSTRALIA 



ABSTRACT 



It is iajrjrtant to examine the use of extended wait time in 
whole class sitings because this mode of teaching appears to 
predom'-- ^ in American and Australian science classes. However, , 
recent research raises Questions about the probable beneficiaries 
of an extended wait time in whole class settings, teachers tend 
to interact with a relatively mail croup of target students when 
questions are asked to stimulate thinking or to obtain student 
responses that can be used as a bridge to new content. Target 
students appear to be those that can be relied upon to provide a 
response that the teacher can, use in subsequent instruction. If 
other students do listen to these responses then it ,*an be argued 
that extension of wait time is generally beneficial. However, if 
students do not carefull, attend to the content of peer responses 
then an extended wait time might benefit target students to a much 
greater extent than it would non-target students. 

An assumption that underlies the use of an extended wait 
time in whole class interactive settings is that additional time 
can be used by teachers and students for cognitive processing. 
This may not always be necessary, in an experimental setting 
lesson plans are often provided in order to control for unwanted 
variance in the implemented curriculum in different classes. By 
so doing, the activities in which students are to engage are 
specified. As a conseguence, an implemented science curriculum 
usually provides opportunities for students to engage in higher 
cognitive level tasss. In a non-experimental situation engagement 
patterns are often quite different. The evaluation system tends 
to shape the implemented curriculum in most Australian schools. 
Teachers plan and implement activities to enable students to pass 
the examinations and tests or to attain a high course grade. As a 
consequence, many of the interactions that occur are pitched at a 
low cognitive level. Algorithms are introduced and learned in 
order to allow students to get the right answers. The use of 
algorithms tends to reduce the cognitive demands of the work to be 
done. As a consequence, when teachers implement the regular 
science curriculum, the cognitive level of whole class 
interactions is often low. There are numerous instances in each 
lesson when there is not muc^ to be gained by pausing for 3 to 5 
seconds. Unless the implemented curriculum requires students to 
think, there is little value in providing them with time to think. 
The introduction of an extended wait time alone may not pxs^uce 
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the improvements that research on wait time suqqests. Unless the 
implemented curriculum is providing students with opportunities to. 
develop hiqher coqnitive level outcomes, there is little point in 
using an extended wait time. 

The symposium presentation will review the results of a ten 
year prcqram of research on teacher wait time and will synthesize 
these results with those of an ethnographic study of hiqh school 
science. Implications of the research will be presented for 
f u. *ner research, teacher education, curriculum desiqn and 
classroor practice. , 
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ACQUISITION OF WAIT TIME; TRAINING TECHNIQUES AND RELATED 
TEACHER DE1IAVIORS: THE WAIT TIMER AND SUPPORTIVE 

INTERVENTION ° 



J • Nathan swift. 
State University of New York at Oswego 
Oswego, NV 13126 



Patricia Swift 
State University of New York at Osweqo 
Oswego, NY 13126 



ABSTRACT 



Since the initial studies of wait time/inquisy twenty years / 
ago, proqress has been made fcp implement the studies of Rowe , 
DeTure, Swift and Coodinq, and Tobin and Capie. One approach 
utilises a device that flashes a light indicating when 3 seconds 
have, elapsed after a person stops speaking. This is an 
unobtrusive indication of wait ti^e, and while it may seem to be a 
simple solution, it allows both st^den^s and teachers to learn to 
pause for thinking time. Previous .attempts to train teachers in 
wait time were costly in time and e\ffort. This new "Wait Timer" 
device has proven to be successful in training teachers to pause 
without the intrusive appearance of a researcher or teacher 
trainer. An added benefit occurred vhen\ students also began to 
wait. Even th* brighter students beqar to realise that if they 
jSaused to think, they could compose bette\r answers. 

The effect of using the Wait Timer 1 was enhanced when tape 
recordings of classroom discussions were analyzed by a research 
staff. Reports to the teachers in the following week emphasized 
only positive teaching behaviors. This process, termed 
•supportive inter vention , - \ resulted in longer wait times by 
teachers and students, higher cognitive Questioning levels by 
teachers, more student-student interaction, fewer disciplinary 
remarks, fewer classroom management actions, and more enthusiastic 
teachers. v 

The results of this stbdy^ indicate that the use of the 
electronic device coupled with sppportive intervention can 
effectively improve classroom Interaction between students and I 
teachers. 
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ACQUISITION OF WAIT TIMEj TRAINING TECHNIQUES AND RELATED 
TEACHER BEHAVIORS: MODELING PROTOCOLS 



Linda R. DeTure 
Rollins College 
Winter Park, PL 32789 



ABSTRACT 



A ma]or concern associated with wait time research is 
developing an expedient process for training teachers to 
^ effectively enqage in criterion wait time. The consensus of the 
research is that if teachers use 3 plus seconds durinq discussion 
many positive benavior chanqes occur in both teacher and student 
outcome variables. However, having teachers internalize and value 
the proposed pausing patterns qoes beypnd siaple training. 

Developing effective training technique's has been a 
necessary focus of a number of research projects. Two- successful 
approaches have involved either the principles of observational 
learning via Modeling or the advent of a mechanical device that 
gives continuous feedback to the participants. Training is the 
initial step in implementing wait time into cdassroom practice 
It appears that follow up support is necessary for what aay be a 
critical period when the teacher begins to adopt extended w«it 
time as an effective teaching strategy. Studies with preservice 
and inservice teachers support this notion. 

The purpose of this paper is to explore the research 
related to training and to examine strategies that will enaM^ 
teachers to utilize wait time as an ongoing practice. 
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CONCEPT MPPING: A LEARNING STRATEGY FROM RESEARCH 
PUT INTO PRACTICE 



Laine Gur ley-Di lqer 
Towns hip Hiqh School District 1214 
2121 S. Goebbert Rd . 
Arlington Heights, IL 60(305 



ABSTRACT 



Since 1975, the? Cornell University Science Education 
program hai> employed concept mapping in ^ost of the research 
studies. "Since 198U, cdncept mapping has been used in innovative 
teaching programs in the northwest suburban Chicaqo area, as well 
as in the inner city of Gary, Indiana* We have round that 
students from qrade one through graduate school benefit from 
constructing concept maps in that the maps teach them to idenMIy 
and relate key concepts and propositions in materials they are 
studying. Also, concept mapping helps students to "learn how to 
learn." This strategy is &e&ningful for teachers in the 
organization ot their teaching presentation as well as in the 
evaluation ot misconceptions in their students. In this workshop, 
several illustrative concept maps will be presented along with a 
brie* introduction to the psychological principles underlying 
concept maps. A simple concept map will be constructed from a 
short te,xt, and from a list of related concept words. 
Participants will construct a simple concept map. Computer 
programs recently developed on concept mapping will be available. 
Examples of procedures to teach 'concept mapping' to students will 
| be provided* Participants should be ready to understand research 
I relevant to education issues suqgested by concept mapping 
str a teg i es . 
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COMPUTE INSTRUCTED AND COftWTCR FACILITATED CONCEPT MAPPING 



Timothy L. Schaap 
Hiqh School District 214 
2121 S, Goebbcr t Road 
At'inqton Heights, IL 60CU5 



ABSTKACT 



tutorial instruction in CM which will b# nlrlrZl, T 
repetitive, it will prov lde iSjf Tc linf.SSSCJi ' ^ISSr" ' 
efficient m-class evaluation .f C H by both «d Jtud.„t.. 

Therefore, it is the goal of this study to instruct \-\a ' 
chemistry teachers and 508 students enrolled in junJor cSe«!st!v 

n-cTass°t^ C t P < "2 P cheal » t 'y "Siqn^ents usinq on!y 1? f 

J™? computer aided instruction, CA1. An interactive 

pCrp'ose! tUt ° rial *" d JUdlOVUual aids h ^ created Jortni* 

A second and equally important goal of this studv is to\ 
SESS'J* C microcoin P ut *'s can be used by facuftj and \ 

ind eX p e b ;c!l ty ; e ^^d S 3 !° ra - WMCh " e « 5 « ?c a acSre%e Un by°p:±' 
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\ CONSTRUCTING VEE MAPS FOR CLINICAL INTERVIEWS 

ON ENERGY CONCEPTS 

i Charles R. Ault, Jr . 

Indiana University 
202 Education 
Blooming ton, IN 4740 b a 

ABSTRACT 

\ i 

\rh C purpose of this study was to apply the "Knowledge^ Vee" 
to the task of interpreting and representing children's energy 
conceptions ad expressed during clinical interviews*. Vee analyses 
were conducted on five transcripts covering the two\ year interval 
f rpm sixth to eighth grade for three student:.. " \ 

Children resisted interpreting events in terms of rneanihqs 
which challenged the relationships among highest level concept^. 
They clecily derived theix grade eight level of understanding ttom 
concepts present in grade six. Those with "rich/ \ 
conceptualization improved in understanding the most. \ 

\ 

The Vees for energy concepts highlighted a tendency to 
misconstrue meaning in a manner consistent with everyday 
observation? energy is fuel-like and gets used up. 
Energy-being-used-up hinders progress in grasping the law of 
conservation of energy. The missing (yet iearnable) proposition 
in children's knpwledge seems to be that all the energy that made 
a change occur still exists, only in changed form, afterwards. 
Children appear to resist labeling many events examples of energy 
perhaps because they harbor the "source of fuel" image of energy. 

In summary, the Interview Vee captures steps in the 
evolution of an individual's understanding and amplifies 
persistent, idiosyncratic patterns in personally grasped meanings. 
The products of Vee analysis support the utility of an Ausubelian 
explanatory framework. 
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EVIDENCE THAT SCONCE LOCUS OF CONTROL ORIENTATION 
CAN BE MODIFIED THROUGH INSTRUCTION 



David L. Kaury 
Department of Education 
Tufts University 
lledford, MA 82.155 



ABSTRACT 

A rtesire to foster enduring, positive attitudes toward 
science teach inq among elementary school teachers led to study of 
locus of control orientation as a contributor to attitudes. On 
the basis of 0 evidence for a strong, positive relationship between 
internality and positive attitudes toward science teachinq, it was 
decided to explore the possibility of fostering internality 
through instruction. Studied, th«*n, w^s the effect of a required 
science methods course on the science locus of control (SciLOC) 
orientations of preservxce elementary teachers. 

A quasi -experimental research strategy was employed to 
study the effects of two instructional treatments. The strategy 
comprised a nonegu ivalen t control group' design , pretest aeasures 
to, demonstrate the essential equivalence of treatment groups, and 
analysis of covariance (ANCOVA) techniques to test treatment 
effects. Both treatments incorporated strategies shown by 
research findings to have positive effects on the attitudes o£ 
subjects, but the novel treatment emphasized self -management $ goal 
clarification, and individualized course expectations. The, 
comparison treatment waa aore conventional in emphasizing ac'adamic 
achievement and the completion of a standard set of course 
requirements. 

At the conclusion of treatment, the two subject groups were 
compared in terms of SciLOC orientation. There was found by 
ANCOVA to be a statistically significant (£ < ,05) difference 
between groups, with subjects exposed to the novel treatment 
exhibiting grea c internality. The quantitative comprehension 
and age of sublets were used as covariateS of SciLOC orientation, 
and subject gender was employed as a moderator variable. Though 
the t*r?atment effect it small, accounting for 3% of the variance 
in SciLvX: orientation, the finding seems to have educational 
sigiiif K a ice. The demonstration that SciLOC internality can be 
enhanced through implementation of some rather passive 
instructional techniques over a 10-week period seems significant 
as a demonstration of potential, potential to be realized through 
further research. These results encouraqe attention to teacher 
attitudes from a rather new perspective, and they raise several 
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THE ROLE OF THE SCIENCE TEXTBOOK 
IN A CONCEPTUAL CHANGE flODEL OF INSTRUCTION 



Kathleen J. Roth 
Michigan State University 
Institute for Research on Teachinq 
2yiB Erickson Hall 
East Lansing, MI 48324 



The paper draws on previously published work ahd two 
studies recently completed by the author to develop a theoretical 
position concerning the role that science textbooks can and should 
play in classroom teachinq for conceptu&l change. One of the 



reported compared student processing and comprehension of 



# a text designed to promote conceptual change with student 

processing and comprehension of two traditional texts. The other 
study investigated Che effects of the experimental text on teacher 
behawiur and student learning in a classroom where an activity- 
based program was in use* In both studies, students using the 
experimental text were much more successful in relinquishing their 
misconceptions in favor of scientific understandings about 
photosynthesis and food for plants than students using the 
traditional texts or, than students receiving activity-based 
instruction. Features of the text and of its successful use in 
the classroom are contrasted with features pf traditional texts 
and traditional textbook instruction. The argument is developed 
that, while traditional texts prove more often to be obstacles to 
student learning r tther than aids, a text can be a useful tool in 
conceptual change teaching if the textbook is sensitive' to 
students' misconceptions. It is proposed that a new kind of 
textbook development based on knowledge about students' 
misconceptions is needed. 



ABSTRACT 
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KFFECT OF PKfcTfcS? CLINICAL INTERVIEWS ON 
POSTTLST CLINICAL INTERVIEWS rOLLOU ING INSTRUCTION 

Tred N. Finley 
University of Maryland 
Science Teaching Center 
Room 0227 Benjamin Building 
Coileqe Park, HD 20742 



ABSTRACT 



Recent theories in coqnitive psychology suggest that what 
students learn from instruction is a result of the interaction of 
their prior knowledge and instructional content. As a result, 
researchers in science education are viewinq learninq as the 
chanqes in knowledge that result from instruction. The assessment 
of knowledge changes is often beinq done by the use of 
pre-instruct ion and post-instruction clinical interviews. There 
is, however, a potential problem in the use of clinical interviews 
in this manner. The initial clinical interview may alter what 
students learn from the instruction, thus changinq their responses 
durinq the subsequent interviews. -.-^ 

The purpose of this study was to determine the effects of 
pre- ins tr uct ion clinical interviews on pos t-rins tr uc t ion 
interviews. Twi y four students were randomly selected from 
eleventh qrade cu^mistry classes and randomly assiqned to either 
an experimental or a control qroup. The experimental qroup v was 
qiven a pre- ins tr uct ion interview, instruction in the form of a 
reading passage about thermal energy transfer, and a 
post-instruction interview. The control group read the passage 
and participated in the subsequent interview. There was one week 
between the first interview and instruction and one week between 
the instruction and second interview. Durinq tNe interview, 
students were presented with an activity in which thermal enerqy 
.transfer occurred. They were asked to predict, describe and 
Explain the event. In addition, the interviewer asked questions 
requiring students to clarify the concepts they used. 




The interviews were tape recorded t transcribed and analyzed 
to dej^rmine the propositions students used to describe and 
explain the event. The meaning of each related concepts such as 
heat, water , or molecular collisions. The performance of the 
groups was compared in terms of the numbers of correct 
propositions and numbers of incorrect or arabiquous propositions 
they used. A similar comparison was made usinq only propositions 
in which concepts directly related to the reading were used, 
comparison indicated a statistically significant difference. 
However, the experimental group used a substantially smaller 
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percentaqe of incorrect or ambiquous propositions in both 
con«par isons, A qualitative analysis of these differences 
indicated the decrease in incorrect and ambiquous propositions 
resulted in a more coherent and understandable posttest interview 
for those in the cxper lmental qroup. The qualitative analysis 
also indicated that four of the twelve students in the 
experimental qroup correctly related thermal enerqy transfer to 
molecular collisions and chanqes in molecular motion. This was 
the major theme ot the passaqe. Only. one student in the control 
qroup expressed this complete set of propositions durinq the 
posttest. 

The conclusion was that the initial clinical interview did 
not result in extreme post-instruction interview differences- 
Howe ver , enouqh students in the control qroup learned sufficiently 
more coherent and complete knowiedqe about thermal enerqy transfer 
to be of concern. Additional studies of this problem in other 
content domains with larqe'r n's arc needed* 
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UIOLOGY INSTRUCTION LY INTERACTIVE VIDLODlSC OR 
CONVENTIONAl LABORATORY: A QUALITATIVE COMPARISON 



William n. Leonard' 
Louisiana State University 
College of .Education 
Baton Rouge, LA 70803 



ABSTRACT 



This study was designed to learn if students perceived an 
interactive computer/videodisc learning system to represent a 
viable alternative to (or extension of) the conventional 
laboratory tor learning biology skills andconcepts normally 
taught under classroom laboratory conditions. Data were collected 
by questionnaire in introductory biology classes of three 
categorically different postsecondary institutions where students 
used an interactive videodisc/computer lesson on respiration and 
biogeography instead of the traditional laboratory investigation. 
The system consisted of a TRS-80 Model III microcomputer 
interfaced to a Pioneer laser disc player and a color IV monitor. 

Students indicated a comparatively high level of 
satisfaction with this strategy and responded consistently 
favorably to the aspect of efficiency of instructional time. 
These two generalizations are consistent with past CAI research. 
Students fo« ->d the two approaches to be equivalent to conventional 
laboratory instruction in the areas of general interest, 
understanding of basic principles, help on examinations, and 
attitude , toward science. Students also had a stronq perception 
that the images on the videodisc "were not real" and this factor 
presented perceived both advantages and disadvantages . c It is 
inferred that the videodisc/computer technology will not likely* 
serve as a viable substitute to the "wet" laboratory experience, 
but that this medium may substantially enrich the spectrum of 
educational experiences usuully not possible in typical classroom 
settings. 
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ON STUDENTS • UNDERSTANDING OF SCIENCE V 

9 

Scott , M. Stevens 
MindBank, inc. 
4620 Henry Street 
Pittsburq, PA 15213 

ADS TRACT 

The purpose of this research was the comparison of 
interactive videodisc instruction with standard laboratory 
instruction, in a college level physics . course , Forty-nine 
students enrolled in physics at George Mason University took part 
in the study. Twenty-two students formed the experimental group 
and performed the interactive videodisc laboratory "The Puzzle of 
the Taeoma Narrows Bridge Collapse." The videodisc laboratory was 
enhanced by the investigator to make it a computer controlled, 
Level Three Videodisc Lesson. Twenty-seven students formed the 
control group and performed a traditional laboratory on the 
physics of standing waves on strings* The criterion instruments 
were an investigator-constructed content pre and ' post- tes t , the 
Schwirian Science Support Scale form* A and B, suj&jecta* 
laboratory Data Tables, and Computer Recorded Data Tables. Using 
analysis of covanance, no statistically significant difference 
was found in the performance of the two groups on the Physics 
Content test* An analysis of variance on the L boratory Data 
Tables and the Computer Recorded Data Tables sh ;ed that the two 
groups separated and controlled variables in Significantly (p < 
.GUI) different ways. A chi-square test (p < .0005) on the 
Computer Recorded Data Tables showed the students in the 
experimental group were selecting variables A n terms of symmetric 
patterns on the video monitor rather than s-parating and 
controlling the variables of the videodisc laboratory. Data are 
presented that indicate the success of the traditional laboratory 
group in the task of separation and control of variables was due 
primarily to the physical nature of the eguipment, not to their 
ability to separate and control variables. 
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EFFECTS OF.niCROCOnPUTEft SIMULATIONS ON ACIIinVCMENl 
AND ATTITUDES OF MIDDLE SCHOOL STUDENTS 



Edward L. Shaw -# Jr . 
Southeastern Lou is 1 ana University 
P 0 Box 507 
Uamwond, LA 7U402 



James R. Okey 
University of Georgia 
Department of Science Education 
Athens, GA 30602 



ABSTRACT 



The purpose- of this study was to compare the effects of 
alternative ways abusing microcomputer simulations on achievement 
and attitudes of middle school students. The instructional 
strategies compared were microcomputer simulations, laboratory 
activities, a combination of the two, and conventional classroom 
instruction. Thtf measured attitudes were toward computers and 
science instruction. 

Specific questions addressed in this study were: 

1* Do differences in achievement and attitudes exist a»onq 
middle school students receiving instruction usinq computer 
s imula t ions? 

2. Do differences in achievement and attitude exist among 
students with different levels of loqical reasoning ability? 

3. Are the effects of instruction using microcomputer 
simulations on achievement and attitude consistent across levels 
of logical reasoning ability? 

Outcome data were collected from nine classes of sixth and 
seventh qrade science students (n * 173), Each class was randomly 
assigned to one of the instructional strategies. Topics covered 
in this study included the process skills of observing, 
hypothesizing, testing, classifying, and recording data. The 
simulations and laboratory activities were keyed to instructional 
objectives which all stud r ~ts were working to achieve. The 
students worked on the simulations as a class with the teacher 
operating the microcomputer and simulation programs. The students 
worked in groups of two or three during laboratory activities. 
The s imuia t ions were presented prior to the activity in the 
combination treatment. The study lasted ten days. 
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The followinq answers to the research questions appear to 
be tenable based on .3 eft ievement and atti tude. data. calle^t£ii.,.aux:iAq 
-tin* investigation! * 

1. Microcomputer siiriulatior s, laboratory activities, and a 
combination oi* the two instructional strateqies resulted in higher 
achievement than conventional classroom instruction. Neither 
achievement nor attitude differences were found amonq the three 
treatment qroups receivinq computer simulations, laboratory 
activities, or a combination of the two. No differences in 
attitudes were found amonq any of the four qroups- 

2. Students at the h.iqh and middle levels of loqical 
reasoninq ability out-achieve students at the low level of loqical 
reasoninq ability- no siqmticant differences in attitudes amonq 
the three qroups were found. 

]. The effects of the alternative instructional strateqies 
were consistent across levels of loq 1 ca \, reason i nq ability. 
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UNANSWERED ''QUESTIONS BELATFD TO 
PROBLLfl SOLVING Ifl CHEMISTRY 



J. Dudley tie: ron 
Purdue University 
Department of Chemistry 
If. Lafayette, IN 47907 



• 



ABSTRACT 



Previous papeis in this paper set describe the role of 
spatial ability in solving problems in chemistry, a comparison of 
experts and novices in solving stoichiometry problems in 
chemistry, and research related to a teaching strategy for 
improvinq problem solving in chemistry. This finiil paper in the 
set describes where we are in our understandinq of problem solving 
in chemistry and what questions must be addressed before we can 
make firm reccimmenda t ions for chanqinq chemistry instruction to 
enhance problem solvinq ability. 

* Heseurcn by nurrenber n , Gabel , Ward, Cantu, Creenbowe , and 
•Gilbert in this country as well as research b y Johnstone in 
Scotland, Frazier in Knqland and Ben-Zvi, Silverman and Eylon in 
Israel make clear that poor performance by chemistry students on * 
complex intellectual tasks may be attributed to many factors; 

1. Students fail to solve problems because they quit. 

2. students fail because tfrey do not understand what the 
problem says. 

3. Students fail because they misread the problem , make 
incorrect inferences, make computational errors, quit before 
reaching the solution called for, or "Otherwise misapply the skills 
and information that they are capable of bringinq to bear. / 

4. Students fail because they lack (or fail to recall) /' 
information needed to solve the problem. / 

5. Students fail because they do not represent the problem 



6. students fail because they are unable to generate a 
solution path within the problem space # / 

■ / 

7. Students fail because they lose track of^where they are 
along the solution path. / 



in a suitable problem space* 



/ 
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Other causes ' oF* failure "could be added to thi< list, but the 
point in that we now have a qreut dual of information eoncerninq 1 
the various imped irornt s to problem solvinq success* Before this 
knowledqe can be translated into practical suqqestions foe 
instructional improvement, ^.uch tnoce research is needed. Anon q 
the questions that need altention are these: 

1, We know thjt many students adopt inappropriate strategies 
tor solvinq problems because of "misconceptions" concerninq the 
nature of the physical world. For example, students' conception^ 
concerninq trie microscopic nature of natter are often very s 
different from scientists' conceptions and those ^misconceptions" 
lead students* to perform "senseless" operations/ What we do not 
know is just how prevalent such nil sconcep t ions ate or how they can 
he easily detected and remediated durif.q tre course of 
instruction. 

2. We know that the most common strateqy used by beqinninq 
students, in attackinq problems such ^ those commonly encountered 
in texts is to instantiate a memorised ;ule or formula. We also 
Know that such "blind" application of rules and formulas 
frequently le*id 3 to incorrect "solutions". However, it is also 
tjr ui- tfruit successfu 1 'problem solvers make frequent use of the 
rule:* und lormulas so frequently misapplied by poor problem 
>;c>lvt*rs. We need to know more about when and how rules must be 
tauqnt in order for them to be applied appropriately. Tor 
example, did expert problem solvers qo throuqh a staqe in which 
thley also misapplied the rules and formulas that they now use 
correct ly? Ib it necessary (or at least desirable) to brine] 
students to a certain level of proficiency in applyinq rules in a 
more ur k*ss rote manner before we can reasonably expect them to 
address non-ioutine tasks successfully? 

, 3. It is apparent that successful problem solvers utilise 
many * s t r a ^eq l es for verify inq procedures that they are usinq tb 
solve problems and that they apply these procedures routinely, \ 
They oftenj seem tcj be unconscious that they are in fact check > iiq 
on the validity of what the^ are doinq. What we do not know is\ 
just how individuals went about developinq these intellectual \ 
habits and\to what extent they can be fostered by deliberate \ 
instruction^. \ 

4, It^ is also apparent that the procedure followed by \ 
"expert" problem solvers wnen they are solvinq novel problems are 
very different from textbook solutions that tell students how to 
qo about solvinq problems. To what extent does such 
misrepresentation of the problem solvinq process deter the 
development of problem solvinq skills on the part of novices? If 
it impedes rather than enhances the development of problem solvinq 
skills as some, of us suspect, what should be substituted for the 
kin'i of textbook solutions we now see? 
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THE EFFECT OF A PK012LEH-SOLVING METHOD ON 
PROBLEM-SOLVING PROCESSES 



David V. Frank 
Purdue University 
Department of Chemistry 
U* Lafayette, In 479Q7 



J. Dudley lierron 
Purdue University 
W . Lafayette , IN 47907 



ABSTRACT 



h problem-solving method of teachinq is being used in the 
recitation sections of a un i ver si ty -level freshman chemistry 
course tor science and engineering majors. This method is based 
on prior results of research on problem solving by Greenbowe and 
Nurrenbern which revealed that qood problem solvers formed better 
representations and used heuristics more often than poor problem 



briefly, the model for solvinq problems consists of three 
phases: (1) planninq the solution, (2) solvinq the problem, and 
(3) eviewinq the solution. The use of qeneral problem solvinq 
strategies, or heuristics, is stressed throughout, as is the use 
cf three different modes of representing the problem (the 
macroscopic level, the microscopic level, and the symbolic level). 

A posttesf.-only con troi-qroup desiqn is beinq used to 
experimentally test the model. Two instructors are each teachinq 
a control section and an experimental section. Each section has 
20 to 24 students. In the control section, the instructors are 
primarily qoinq over the assigned problems for the week at the 
students* request. In the experimental section the instructors 
are usinq the problem-solving model for both students' questions 
and new problems in recitation. 

After twelve weeks of instruction, students in the study will 
be qiven individual think-aloud interviews to judqe their use of 
selected problem-solving processes. v 



46 



ERIC 




Stasion A-15 



THE HOLE OF SPATIAL ABILITY AND ACHIEVEMENT 
IN ORGANIC CHEMISTRY 



Jeffrey ft. Pribyl 
Purdue University 
Department of Chemistry 
west Lafayette, IN 479S7 



Georcje m. Bodner 
Purdue University 
department of Cheraistry 
West Lafayette, JN 47907 



ABSTRACT 



Visualization 1S the ability to mentally manipulate pictorial l« 
Presented stmuli. Involved in the processes*^ STnttSS on L. 
c'onf \ lL '* 0t ^"f^^on, retention, and recall of a 
con juration in which there is movement among the internal parts 
Spatial Orientation i S the ability to ren.ain unconfused by P 
ZaT^ToVlV? 110 "* in Which a configuration My * prSeW- ' 
ttatltii Or i en ' atlon * as measured using the Purdue Visualization of 
5?I« t Ch TC2l n S ^ atiai Visualization was measured using tSe ' 

IcoJes inT n PUZ2le ' Achievoinen t was measured by stud ' £l n 
scores n an organic chenwstry course. The course used was CH?S 
JSI'. ^ rSC dcsl£ 5 ned for nonscience majors, particularly for 
those students in agriculture and health sciences. Scores on the 
Scholastic Aptitude Test, SAT, were used as covariates 

Doth the analysis of variance and the analysis of 

tTlV tha f t ." ere »• * ^"erence between ?Ae me an 
exam .cote for the spatial groups. For CHEM 257, the low spatial 

^ U Lga C n;c d e;ans: flCantly ^ ^" sp.ti.l^ouT^ 

Also looked at were the similarities and differences 
between the work of the high and the low spatial students? Tne 
S^?/? at ! a i fitudents made *>*• ^e of drawings than tne low 
spat a 1 students on questions that asked for drawings and also on 
questions that did not ask specifically for drawings It tit 
found that students, regardless of spa i ' aD n y? who d\ew 
pictures scored higher on the exams. ' 
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Purdue University 
Department of Chemistry 
West Lafayette, IN 479*6 

Annette LaRussa 
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George M. Bodner 
Purdue University 
Department of Chemistry 
West Lafayette, IN 47906 



ABSTRACT 



This study examined the relationship between spatial skills 
and achievement in colleqe qeneral chemistry coursework. 
Preliminary work by McMilen and Bodner has shown significant 
correlations between level of r.patial visualization and 
orientation ability and success in a chemistry course desiqned for 
science and engineering majors. The present study is an, in-depth 
replication of Mcililien'a work with two qroups of students (N 
appro*. of science and enqineer ing majors enrolled in a 

first semester qeneral chemistry course. We also extended the 
study to a lower-level general chemistry course of about 800 
students. This second course, desiqned for agriculture and 
nursing maiors, was studied in order to determine whether spatial 
skills would be a more effective predictor of success in a 
chemistry course where lower levels of performance are expected, 
but also where student ability levels are qenerally lower. Sex 
differences in spatial ability and possible interactions between 
sex, spatial ability and chemistry achievement are also examined. 
Implications of the study for teaching science are discussed in 
relationship to recent data on the trainabili ty of spatial skills. 
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COGNITIVE RESTRUCTURING AS A FIRST STEP IN PKOBLL'M SOLVING 



George n. Bodner 
Purdue University 
Department of Chemistry 
We.st Lafayette, 'IN 47907 



Theresa L. u. ficMillcn 
Purdue University 
Department oi Chemistry 
West Lafayettr, iu 47907 



ABSTRACT 

Chemists have bemoaned for years their students' inability 
to solve problems in introductory chemistry courses. However - c 
least part ot this inability must be attributed to the fact that 
chemists have historically tried to teach their students to solve 
problems by domq nothing more than working examples. 

In recent years, chemists have bequn td realize the 
importance of qe- ral strategies or heuristics: in problem solving, 
and they have become particularly enthralled with the "road map" 
approach to problem solvinq. There is abundant evidence however, 
that students who understand the road map approach to problem 
P robins' 1 11 tD ° often stiil "nnot solve "simple" s to ich iome t ry 

The hypothesis behind the research discussed in this paper 
is the assumption that there is a preliminary s iqe in problem 
solvinq which most chemists have neqlected. Durmq this 
preliminary staqe, relevant information is disembedded and the 

coSSE^S* ^ tr ^ C ^ Ur ^ d ' Untii this st ^ c is successfully 

w^k tit* th S " uc £ nt cannot Pieced or, to the analytic staqe in 

which the road map juristic can be applied. 1 ^ 

Preliminary evidence supportinq this hypothesis will be 
presented which sugqests that there is a linear correlation 
between the students' ability to handle disembedding and cognitive 
restructuring tasks in the spatial domain and their ability to 
solve "simple- stoich iometry problems. 
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AN KXPLOMTION OF DLITtKNTAKY STUDENTS' SCIENCE ACIi I FVLf iHNT AS 
A FJWCTION OF LUSSOH STRUCTURE AND COGNITIVi: STYLI-; 



Larry D. Yore 
University of Victoria 
Faculty of Education 
P. 0. liox 1700 
Victoria, Lirltish Columbia 
CANADA V8W 2Y2 



ABSTRACT 



Fuucutors have constantly attempted to develop teaching 
stutemes that cor.ipl erne n ted the leafners* attributes to 
effectively achieve desired learning outcomes. Recent studies 
suqqt-steu that external iesson structure might compensate tor th? 
lack or internal lear ner structure . Two sources of external 
structure were considered, specifically teacher structure and 
content structure- Teacher structure was expressed by the degree 
of specific directions, instructions, procedures and organization. 
Content structure is expressed by the nature of the science topic 
being investigated, specifically descriptive science (biology) or 
prescriptive science (physics)- Since content structure is 
rigidly connected to the science topic, it is difficui-t to. simply 
explore the affect of content structure. 

This study explored the effects of inquiry teaching/learn- 
ing strategies varying in the degree of structure (a semi- 
deductive mode; content structure + low teacher structure and a 
teacher structured mode: content structure ♦ high teacher 
structute) and students wi th different cognitive styles 
(field-dependent and f ield-indeptndent) on the resulting science 
achievement (knowledqe about magnetism, knowledqe about chemical 
analysis and identification of chemical unknowns) of elementary 
.school children- Two inquiry presentations were developed for two 
science topics; riaqn^ts (EIS) and Myster Powders (ESS), One 
preseo ta t l on mode encouraged relatively free exploration, while 
the second presentation mode provided a teacher -di rec ted 
investigation- Cognitive style was assessed ,by the Group Embedded 
Figures Test (CFFT) , which described the students 1 cognitive 
style, along a f ic ld-dependen t/f ielu- l ndependen t continuum- 
Science achievement was measured by teacher-made tesfs of 
knowledge and application - 

Analysis of data indicated significant {p < 0.05) 
differences between cognitive styles favoring f leYd- independent 
students and non-s lqn i f icant (p > 0.05) differences and 
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interactions for i«i*on-6tructure and cognitive style by 
ltfason-st r ucture . 
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SCHOOL TYPE AND COGNITIVE LEARNING ABILITIES 
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r iChai Sheaesh 
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Technion, Israel Institute of Technology 
Technion City, lid if a' 3230U 
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Reuven Lazarowi tz 
Dept. of Education in Technology and Science 
Israel Institute of Technology ^ 
Technion City, Haifa 32000 
ISRAEL 



ABSTRACT 



A Video-Taped Group Test (VTGT) of formal tasks was used in 
ordci to assess high school students 1 formal operational level and 
"^Cn-U^cl out if trier e are arty relationships between students* 

tendenc7**<o study science subjects, their cognitive abilities and 
their pit ttH jnan ce: on Piagetian-like iormal tasks. 

The sample consisted of 374 high school students from 7th 
to 11th grade, with an approximately ecual number of boys and 
girls, from urban and rural schools, 

TJ.e VTGT was content validated by science educators and 
high school science teachers who obtained an inter- judqes 1 
agreement of .93. In a pilot study witfi>3BB students, the 
internal reliability analysis yielded a value of a ■ .83. The 
mean score from a scale of C to 22 points maximum, on VTGT, was 
the dependent variable, and gender , age, school type, science 
subject preferences*, and cognitive learning abilities served as 
categories for the independent variables. 

The mean scores on the VTGT were statistically treated fc^y a 
t-test, iincar regression and three-way analysis of variance, by 

the categories mentioned above. 

The results show that differences in VTGT achievements 
between boys and qirls appear in the 7th and 8th grades and peak 
at a significant level in the 9th and leth grades. It was also 
found that? boys and girl* use different cognitive abilities when 
performing the VTGT (girls tend to rely on verbal ability while 
boys relate more to spatial cues). Gender was found to have a 
mam effect on the variance of the VTGT mean scores, even when the 
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dittei^nces on fliutnvnidtical abilities were eliminated, "rule the 
qender-aqi; mtecactlon wji found tb have a significant effect, 
school typo js» nut found to have any significant impact. 

The findinqs of this study support the hypothesis that 
qirls and toys, at a certain aqc or qrade level, do not master 
formal operation skills to the same deqree. Moreover, they tend 
to u*e different cognitive learninq abilities in dealinq with 
formal tasks. In addition, qirls show a low preference rate for 
scier.ee in quneral. This information can help curriculum 
designers match the cognitive demands of the scientific concepts 
learned with the cognitive development and abilities of the 
students. In thii, way they can better meet the needs of both' male 
unci female students . 
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1'ACTOKS INFLUENCING HIGH SCHOOL STUDENTS ' SCItMCL 
F.NKULLMLNT PATTERNS: ACADEMIC ADILITILS, 
PAKLf.TAL IftFLUCNCLS, AND ATTITUDES 
TOWAHD SCILNCE 



Chada A, Khoury 
The Uni versi ty of Michiqan 
925 Church St., Apt. 16 
Ann Arbor , MI 481G4 



Bur ton E • Voss 
School or" Education 
University of fUchiqan 
Ann Ar tor , Ml 481U9 



ABSTRACT 



Usinq a path analytic model, this study was desiqned to 
assess the relative impact of different factors on science 
concentration decisions made by hiqh school students. Included in 
the uotlel were selected demoqraphic and s< c ioeoonomic factors, 
academic abilities factors, indicators* of home and school support, 
attitudes toward science, and students' science enrollment plans. 

The subjects were 237 tenth grade students in two schools 
ot a Midwest school system. 

Two instruments were used co collect data related to the 
selecte.. tactors. School records were used to obtain math and 
science grades and the California Achievement Test scores from the 
previous school year. Descriptive, relational, model- f' 1 1 1 inq 
analyses were used. The results indicated that students, 
especially females and blacks, tended to avoid advanced and 
quant i tat i ve science courses. Student attitudes toward science 
were low, especially their motivation and self-confidence in 
learning science. Thou'qh they were hiqher achievers, females 
expressed less enjoyment in learninq sciance than did males. 
Males, more than females, stereotyped science as a male domain. 
Attitudes and past performance appeared to influence course plans 
tor both males and females. Amonq the attitudes, student 
motivation and usefulness of science were the most important 
predictors for course plans. The path analysis showed that males 
and females differed in the order of importance and kinds of 
factors that shape their concentration decisions. For males, 
qeneral achievement, motivation, and family climate were the most 
important factors to influence course plans positively and 
directly. In contrast, usefulness of science, qeneral 
achievement, and teacher support were the most important factors 
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influcncinq temale course plans, liome environment contributed 
iwue to male attitutlei. toward science and consequently to science 
conctn .t a t ion docisione, . ' 



The study suqqested the following actions: improved 
achievement in junior hiqh school years shoul i be emphasized? 
teachers and parents should motivate and encotraqe students to 
select mure science courses; and the unique value and usefulness 
of tuch science course should be " expla ined to students as early as 
possible, Further research should examine, in a causal framework, 
factors intluencinq enrollment decline in specific areas, such as 
a Physical Science cour-se desiqncd for students takinq advanced 
senior courses, Advanced Placement Chemistry, and other advanced 
science courses* 
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Sally Karnau 
Southwest Texas State University * 
Biology Department 
San' Marcos, TX 786^6 



ABSTRACT 



This study was conducted to assess the effects of computer- 
based diagnostic testmq on laboratory achievement in a colleqe- 
level general science course. Ninety-one preservice elementary 
teachers enrolled in four laboratory sections of qeneral science 
were available tor study. Intact classes were randomly assigned 
to one of two treatment groups. Only one instructor was employed 
in the study- 
All subjects completed the same laboratory activities 
during a seven week period. Subjects in treatment qroup on« 
(diagnostic qroup) were then provided access to a 22 item, 
multiple choice, computer-based diagnostic test. Upon completion 
of thi» test, a summary of the subjects' performance on various 
course v'jectives was provided. Therefore, subjects in this qroup 
were able to diagnose their own def ic iei. t ies in the laboratory 
portion of the course. Subjects in treatment qroup two (non- 
diagnostic) did not have access to the diagnostic test. 

Following treatment all subjects were administered a 
teacher 7inade laboratory examination. Subjects in the diagnostic 
group also completed a brief attitude survey designed to assess 
the perceived usefulness of the diagnostic test. 

He suits from this study indicate that students provided 
with diagnostic instruction did not perform significantly better 
than the contrast qroup on the laboratory examination. Perhaps 
the lack of achievement difference can foe attributed to the format 
of the diagnostic test. The test did not provide students with 
immediate feedback concerning their performance on each item, but 
only with a summary after completing the entire test. 
Approximately one half of the subjects in the diagnostic group 
reported the test could be improved by providing answers to' the 
questions that" they missed. Results of the attitude survey 
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suqqcst that student* b^lie^e the diagnostic test was helpful in 
preparing fro* the laboratory exam. In addition, subject* report 
the testinq. procedure should be a reqular part of the course* 
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LEARNING OUTCOMES OF COMPUTER PROGRAMMING INSTRUCTION 
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Qr ad ley University 
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ABSTRACT 



This study investiqated the effect on the qrowth of logical 
thinkinq skills of mi.ddle-qx ades students, when tauqht computer 
proufamminq usinq the BASIC lanquaqe. A quas i-exper incntal desiqn 
was used with 36 students randomly selected and assiqned to one of 
two treatment qroupss 18 students received no instruction in 
proqr dfiur.inq {the comparison qroup) and 18 students received 
proqramminq instruction for 10 weeks (trie experimental qroup). 
The Test of Loqical Thinkinq (TOLT) was used as a pretest and 
posttest measure of loqical thinkinq skills* The posttest scores 
were analyzed usinq analysis of covariance procedur.es with the 
pretest TOLT scores as the covariate. The results indicate no 
significant differences in level of loqical thouqht at p * .10 (F 
- 2.52, p.- .12)* 
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ciirhxcax. kcuations 



Cam 1 lie L. \;ainwr iqht 
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205 1 Kast Larpenteur Avenue 
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c 

ABSTRACT 



In this study, the use of a commercial microcomputer 
software paekaqe was evaluated as. a supplement to traditional 
instruction in qeneral chemistry classes in a suburban hiqh 
school. The unit of study durinq the experimental period 
consisted ot writinq and naminq formulas, and balancing chemical 
equations. The experimental qroup received drill, review and 
t einl urceir.t*nt by usinq the^ microcomputer for lessons three days 
each week k fur a three week period. The control qroup used 
conventional paper -and-penci 1 worksheets for their, lessons; all 
exercises on the worksheets had been qenerated by the computer 
software and were consistent between treatment qroups in content, 
diversity and* di f f iculty level. 

The results of the study are summarized below by research 
quest ion : 

1. In supplementinq .traditional instruction in selected 
chemistry topics, do the attributes of microcomputer 
materials contribute to effective learninq as measured 

by jn achievement test? 

In this study, the use of the microcomputer materials did 
not contribute to more effective learninq on the selected topics; 
the control qroup students' scores were siqnif icantly hiqher on 
the ; ach i e vemen t test than the CAI qroup mean. 

2. Amonq chemistry students- of differinq levels of 
coqnitive development, is CAI an effective supple- 
ment to traditional instruction?' 

Based on suqqestions in some research literature that CAI 
may be especially affective for students of low coqnitive 
development levels, achievement scores were analyzed 1 etween 
non-formal and formal operational students, as measured by 
Lawson's elassrevpm Test of Formal Operations. No siqnificant 
interactions were found to favor either CAI or the control 
activity tor students of differinq coqnitive levels. 
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3 # As a result of usinq CAI in II. S. chemistry, do 
l> tuden ti, ha ve a mor c pos i 1 1 ve a 1 1 i tude toward 
compu te t b , chem i b t r y , and cofapu ter -ass i s ted 
v instruction? 

o 

In measur i nq at 1 1 tudes toward compu ter s , differ en tial 
treatment effects were discovered between Mies and females as 
indicated by an interaction between treatment and qender . Females 
displayed attitudes toward computers that were nearly identical 
reqatdiess oi treatment group. Hales* attitudes, however, were 
far more favorable toward computers in the experimental (CAI) 
qtoup; especially favorable wore males' attitude toward the use of 
CAI m chemistry instruction. 

In an analysis of attitudes toward chen\istry, females 1 1 
attitudes were more favorable ir the .control (non-CAI) qroup; 
males 1 attitudes toward chen.i s ti / wore essentially the same 
between treatment q roups. 

Other results reported included correlations of achievement 
and affective measures with demoqr aphic and other btaefcqround 
variaMes, A preliminary error analysis scheme is also presented 
for deternnninq sources of errors students make when icarninq to 
write and name ~chern ica 1 formulas. 
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Th\: ACHIEVEMCNT OF POOH VISUO-SPATlAL STUDENTS IN 
INTRODUCTORY COLLEGE BIOLOGY 



Thomas R. Lord 
Uurlinqton County Colleqe 
Peniber ton-Drowns Mil Is Road 
l'ember ton , tJJ GSUCG 



AliSTKACT 



educators involved with the troubled learner have found 
that the addition of visuo-spatial exercises into the lesson often 
leads to qreater learning and greater motivation in students* 
Indeed , it has been known for some time that classes' in the 
sciences and ciatheFutics require a modest level of spatial 
accuracy if mastery of the material is to occur. It was the 
intent of this study to find if students classed as poor in 
vi&uu-spat ia 1 aptitude were truely at a disadvantage in the study 
of introductory colleqe bioloqy. 

One hundred and twenty colleqe^ bioloqy students were qiven 
a series of standardized pencil and paper tests to judqe their 
visuo-spatial accuracy* The tests included tasks for measuring 
spatial orientation, visualization, and field dependency- 
independency, students fallinq more than one standard deviation 
f rum the mean on any of the spatial tests were classified as low 
in spatial aptitude and made up one qroup of the study, A second 
qroup of students was randomly selected from the average and above 
averaqe population. Consideration, however, was qiven to qendef 
to assure an identical male-female ratio with the poor spatial 
qroup. A standard t statistic run on the test means verified a 
Siqmficant difference in spatial aptitude between the two 
populat ions . 

The pcorly spatial population was subdivided into an 
experimental and control seqment to see if traininq on spatial 
exercises would have an effect on bioloqy achievement. The planes 
throuqh solid intervention, previously shown to successfully 
develop visuo-spat lal aptitude, was performed with the poorly 
, spatial students in the experimental qroup. 

A second version of each pretest was administered to all 
the bioloqy students at the end of the semester. The results of 
the tests ind icate tho poor ly spatial students in the exper imental 
qroup had siqnif icantly increased their spatial awareness over the 
semester. However , when the final qrade in the bioloqy course was 
checked to see if increased spatial awareness had any effect on 
academic achievement, none could be found. The students in the 
experimental qroup did n^t receive a siqnif icantly better qrade 
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TAKING INTKODUCTOKY COLLEGE BIOLOGY COUKSES 
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ABSTRACT 



i The mathematical skills possessed by students takinq 
mtroductor colleqe hioloqy courses were investigated . A list of 
23 mutheinut icul competencies was identified as part of the 
development of a 46- item multiple choice test to measure the 
extent to which students possessed these competencies. The 
Diomathematics Skills - Test (BST) was administered at the beginning 
and end ot the 190! fall semester to students in introductory 
bioloqy courses tor science majors {BS 100} and *nonsc: once majors 
(US 105) at North Carolina State University. Eiqht hundred and 
four students took the pretest, but only 354 took the posttest. v 
Trie overall average for the pretest was < 70% for BS 100 students 
a?id 65* for BS b 105 students. 

The relationships between the mathematical skills possessed 
by students at the beginninq of the semester as shown by the BST 
pretest and 15 variables dealinq with selected student 
characteristics were examined. There were siqni f icantly po*4t,ve 
correlations for 12 of 15 variables in the case of DS 100 pretest 
scores and 11 in the case of BS 105.' HaJ,es did significantly 
better on the pretest than "did femal?s in the case of BS 100, but 
there were no significant differences m the case of BS 105, 
Whites did siqnif icantly better on the pretest than did blacks in 
botlr courses. The means for a combined group of Hispanics, 
Indians, and Asians were not siqni f icantly d i f f eren t than for 
whites, but were higher than for blocks in DS 100. 

The type of btoloqy course (BS 100 or BS 105) taken was 
found to be s lqni f icantly related to BST performance. The 
variable of taking or not takinq a mathematics or statistics 
cours duunq the semester was not sioni f icantly related to BST 
performance. 

0 7 

T>ie BST pretest and seven othjr variables were used to 
determine the best predictors of success for the two biology 
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courts. ^A'iWIathcfcatics, SAT-VerLal, liish School Oracle Point 
Averaqo, A<je f umJ LittT pretext were siqni t icantly predictors of 
success in ns HS 105 predictor* wert* H i qh School Grade Point 

Averuqc ano hi!T pretest* 
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IMiLDXCTIUU OF ATTRITION AT.CJNC MALL' AND I'CliALi: COLLEGE BIOLOGY 
llAJpi:S USING SPECIFIC ATTITUDINAL, SOC IO-CULTUKAL , AND 
TRADITIONAL PRLDICTIVE VAKIAULi-:S 



Jiarsha Lakes Matyas 
Purdue Un i ver s i ty 
Depai tments of tiioioqical Sciences and education 
Chemistry 216 
West Lafayette, IN 479C7 



Altruiuqfi the proportion of colieqt; life sciences deqrees 
earned by women is increasing , women remain under represented in 
the life sciences' labor force. A contributinq factor in this 
under represi>nta lion is the difference in male and female attrition 
rates from undergraduate life science deqree proqrams. Currently,, 
attrition rates are considerably hiqher for females than for 
males, even accountlnq for academic performance. Consequently, 
the pool of potential scientists is losinq proportionately more 
academical iy -capable younq women than ^younq men. It has been 
hypothesized that, since traditional ability measures such as 
qrade point averaqes and SAT scores do not predict attrition as 
accurately for females as for males, additional factors must 
afreet science attrition amonq younq women. This study' used 
attitudinal and socio-culturai variables as well as traditional 
variables to predict -at tr i tion from bioloqy majors dutfinq the 
underq raduate years. Specifically, measures of science attitudes 
(includinq conf idence , teacher attitudes, peer attitudes, and 
parental attitudes), science anxiety, causal attributions for 
success and failure in science, participation in ex tracur r icuiar 
science activities, perceptions of future family/ career * 
conflicts, and experience with science role models were assessed 
in addition t.o traditional predictive variables, 

Students in four bioloqy courses representing all four 
years of underqi oduate work (freshman/ sophomore, junior, and 
senior 4 ) completed a battery of instruments. Students received 
surveys durinq reqular cluss hours throughout the semester and 
were allowed to complete response sheets at home. Bonus points in 
the bioloqy courses were awarded fo*.-*ach completed survey; a 
return rate of* 93% was obtained- The student sample was monitored 
for one calendar year. Attrition from bioloqy majors was recorded 
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wntTi ^tuiicnti, officially tih'ti a u'^ui^t to chanqe their major 
w 1 1 h the ufiwctf.i ty. 

Data were analyzed by ui*e of AfiGVA and discr m.inant and 
multiple r*qi ess j on analyses. In general, male and feu.dle 
students responded differently to some of the attitudinal and 
i.ut io-cul tur d 1 nit?diurt'£ as did students in the four colleqe-year 
«l i « iu| ■ { f r eshn.un , sophomore i junior, and senior). Fur thernore , 
tfit'.",i» attitudinal and soc io-cu 1 tur a 1 measures maoe siqnificant 
contributions to the prediction of attrition amonq unde r q r adua te 
Lioloqy juuoti,. Separate reqressiuns for male and female students 
.indicated *t hat different factors may be important tor retaining 
younq women a no" younq nen in bioloqy ma]ors. rinally, the 
relative* ir.jxjrtar.ee of each of the measured variables in 
prtni ict l nq attrition was determined so that the most lmjxutant 
factor:, could be targeted for fur .: -n intervention proqrams. 
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science cunnicutuM 
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AbSTRACT 



The litudy examined the extent r.o which p now, 
rnquiry-Lased , quided-discovery science curriculum implied chanqe 
in normative rale and rule relationships of teachers and students 
and the extent to which chanqe in role behaviors was evident 
durinq the year immediately followinq implementation. 
Concomitantly, the study was concerned with identifyinq parameters 
in the research settinq and in the implementation process that 
contributed in a positive or neqative way tp accomplishinq the 
kinds of chanqe^ implicit in the new proqram. 

A lunq-term, case study approach was used involvinq 
extensive observations in classrooms of five cooperatinq teachers. 
Obser va t ior«s were undertaken at predetermined intervals durinq the > 
year prior to as well as the year followinq implementation of the 
new proqram. Observations were also carried out durinq the 
teacher inservice proqram desiqned to orient teachers to the new 
proqram and ar> analysis was made of pertinent qualities of the 
curriculum materials. Focused interviews with key personnel in 
the implementation process vizi administrators from the Ministry 
of Education ,s mser vice trainers, and curriculum writers provided 
additional data. 

The research findings indicated that, although chanqe in 
role and role relationships was central to the faithful 
implementation of the new proqram, there was little evidence of 
chanqe durinq the year immediately followinq implementation. Lack 
of chan^ appeared to be linked with t*,e fact that dimensions of 
role a< r - ^le relationships were larqely unaccounted for in the 
channels of communication that existed for teachers to learn about 
the new roles expected of them. Hence, teachers had neither 
opportunities to observe and reflect upon, nor opportunities to 
assume and practice the kind of roJes axiomatic to inquiry 
teachinq prior to implementing the new curriculum in their 
classrooms. 

Lack of role chanqe also appeared to be linked with teacher 
perceived constraints which qoverned prevailiftq classroom 
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practices;. 'Ihrjjf ( unstraintu encompassed dimensions, of the 
CWiirch *i«ttliuj vwj the iarqe cl*j*£ sizes, students' limited 
command oi the linqlibh language, and the examination oriented 
nature of the education system ut school and national levels. 
Although these parameters of ^the research betting did not relate 
to the new science proqram per se , th* y remained unaltered by the 
curriculum change effort and therefore continued to he a 
f redt-iMfut UKj influence on tfco way n> which the teachers perceived 



and acti'd out their 
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pressures ron mowi: a l'ase study of tjih 

ANTECEDLNTS OF TIVZ CURRENT "CRISIS" 
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2125 ;iain nail 
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CANADA VCiT U5 

Patricia n, Kowell 
University of British Columbia 
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A perspective on" current efforts at curriculum reform in 
tocicnct' education" in gained through a socio-histor icai case study 
of the events leading to the establishment of a physics revision 
committee in British Columbia in 1978, As a result of this 
committee, a ps!*C based curriculum introduced in 1964 was replaced 
by one which gave greater emphasis to the social context of 
physics. Data are drawn from public and private sources of 
documents and from interviews with key actors. , The data have beef* 
interpreted usinq, as a startinq points Goodson's model of 
influence of school subject communities on the makinq of 
curriculum. This model focuses on the way a community acts to 
protect and enhance its resources, territory and status* 
Discontinuities were found between the types of concerns expressed 
by teachers and the nature of the curriculum chanqe authorized. 

Teachers 1 concerns centered on achieving a course suitable 
for a wider runge o s students but retaining a traditional academic 
definition of school science. The introduction of a social 
context qoal is thus seen as an anomaly -to be explained. The 
ability of the science teachers' association to 0 influence 
curriculum construction is constrained by its difficulties in 
obtaining information, achievinq formal representation on 
committees and controllinq agendas for discussion,. Comparisons 
ace drawn with the process of curriculum revision that took place 
in the e-ariy 6G f s. Implications for current efforts at curriculum 
reform* arf discussed. 
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Janies U. Campbell 
St, John's University 
Grand Central and Utopia Parkways 
Jamaica, m 11439 



ABSTRACT 

Why art there so few female scientists, engineers, and 
matrien.*. .cians in the United states? Many researchers feel that 
this qender qap is due to socialization. This study examined the 
influence of parents on 339 qifted Asian and 354 qifted Caucasian 
children. Do the Asians socialize their daughters differently 
than do the Caucasians? 

The results showed that the Asian parents did provide ir.ore 
encouragement to their females to pursLe interests in mathematics 
than did the Caucasian parents. The' qender qap was found to exist 
only for the Caucasians. The author concluded that socialization 
can be t,ruitlully studied by examining students f*_ . distinctly 
different cultures. 
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HI! LATINO TLACK I NC UEIIAVIOK AND CLASSROOM CMI1ATI! 
TO CHANGES IN STUDENTS * CONCEPTIONS OF Tilt 
NATURE OK SCILNCL 
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An adequate untie r s tand i r»q uf the nature of science has 
persisted o tj a learning objective for secondary school science 
students, for o^er ^hree decades, I'ur ther more , this desired 
outcome is presently considered to be one of the primary 
attributes of the scientifically literate individual. 
Untor tunatel^, little is known about how the science teacher may 
promote adequate conceptions of science in his/her students. The 
purpose of this Jtudy was to determine which classroom variables 
ate related tu changes in students' conceptions of the nature of 
scientific knowledge. 

Eighteen high school biology teachexs/classroom&. were 
compared with respect to students' conceptual changes on six 
aspects (i.e., amur a 1 v crea t i ve , tentative, testable, 
par s lflion ious , unified) or the nature of science as measured by the 
nature of scientific knowledqe scale (NSKS), In addition, 
comparisons of overall s tuden t " chanties were performed. 

Thirty classroom variables siqni f icant ly (p < .05) , - 
differentiated between the "hiqh* qroup of teachers/classrooms 
(i.L.., those exhibit inq the iarqest student chanqe) and the "low" 
qroup of teachers/classrooms (i.e., those exhibi tin$ minimal 
student change} on at least five aspects of the nature of science* 
In general, teacher s/c la sarcoma in the "high" qroup were typified 
by frequent ingu i r y -or ien ted questioninq, little emphasis on rote 
memory, decreased seat work, and increased emphasis on depths- 
breadth, and accuracy of subject mattter . In addition, teachers in 
these classrooms were more pleasant, supportive, and had 
established better rapport than those of the "low" qroup. 
Finally, implicit references to the nature of science were more 
commonly found in the "hiqh" q jp# 

I.: 1 even additional variables were found to differentiate 
between "hiqh" and "low" teacher /classrooms on less than three 
subscales of the NSKS/ These classroom variables were considered 
to be sea le-speci f ic and their analysis provided some provocative 
results. Tor example, explicit teacher comments concerninq the 
unified nature of scientific knowltrdqe were significantly (p < 
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.05) n>o*e ^cori,*»on to the "low" cjroup on the NSKS unified subscale. 
Discussion of th* ar^trary nature of specific constructs in 
science wa^. siqm f lean t iy {p < .f/5) more conir>on to the "low" qroup 
on the testable subsculc. Extensive analysis of classroom 
transcripts provided explanatory data for each of the scale- 
specific classroom variables that were identified. 
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The jiurpoie of - th 
which aspects of scion 
school science i nb true 
with different in teres 
was a focus anc the pe, 
concerns. This 
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is study was to investigate the ways in 
l f ic li teracy were i ncluded in secondary 
ion for students at different levels and 
:s. The decree to which scientific literacy 
rspective teachers on it as a goal were also 
itudy lis part of a two-ye/ar multi-site case study 
i nves t iq a t ion of the organization and emphasis of science program's 
in a sample oi *,ik hidh schools. The overall approach of the 
study has heen qualitative in nature, Methods included both 
observations and interviews, as well as a questionnaire. A total 
of S9 classrooms and a wide ranqe of cpurses were included. 



Findings showed 
teachers interviewed 
with ttye term scienti 
to tht? national debat 
qoals, n*ost teachers 
method in their cours 
the s tude n ts ' enr ol led 
instruction showed thalt, in 
time was devoted to aspects 
descriptions of classr 
were peripheral to the 
in asides or anecdotes 
scientific literacy an 



hat, while ther£ were exceptions, many 
urinq the study/ had only sliqht familiarity 
ic literacy, ai/d had paid' little attention 



on the issue • 
mphasized scie 
s, reqardless 
Ouant i ta t i v 
qene r a 1 
of scie 
om instruct! 
main topic o 
Cer tain te 



In a survey of instructional 
ce facts and scientific 
f the level or interests of 
ssessment of time use durinq 
very small percentage of 
t M ic 1 i texacy . Narrat i ve 
n revealed that these often 

the lesson and were discussed 
cheVs, however, maiie foster inq 



nteiqral pair t 




their instruction 
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Wh<a 
ttciunt i f 

lence 
classes 
Obiier vex 
,topics U 
teacher^ 
ski lis, I 
a tt i tuud 
var i a t i 
var i able 
bavins s 
data* t 
literacy 
poss i Lie 
subs tat i 
subject 
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efforts 
i ns t r uc t 



t, if ;any, combination of teacher effectiveness and 
ic literacy skills relate to student qrowth on a ranqe of 
outcomes? To answer this, 7th-qraders in la life science 
conpleted pre- 4nd post-batteries of science measures. 
£ visitled each cUass during the entire presentation of two 
nd made^ detailed ^ narratives; in addition, they recorded 
time use and rtfted each teacher on a number 1 of qener ic 
Initial results show overall decline in students 1 
but qrfowth on coqnitive measures, with considerable 
among, classes. This study will attempt tc identify 
that relate to tills differential qrowth by irians o| 
veral sources of quantitative and qualitative .teacher 
rthermore, a comparison of the importance of "Scientific 
versus "generic effectiveness" teacher behaviours is 
, \ and may thus contribute to ou methodoloq ical bnd 
ve, undcrst^ndinq of research on te* ;hinq in specific 
realms. In any case ,\ the result of this study should 

the kinds of areas whf?re concentrated teacher education 
can\ contr ibute to the revi tr^ization of science 
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The graphics and animation capabilities of computers offer 
a new dimension in testing. Results from paper and pencil tests 
n»ay not reflect true ability because of reading comprehension or 
visualisation piublems. Computers*' can present simulated actions 
and events that arc the focus of test questions- The computer 
animated questions should then te mete like learninq situations, 
and the real life situations to which learninq is applied. 

In this study middle school students couple ted T ei ther a 
paper «ind pencil or computer presented test of problem soivinq 
skills. Heading comprehension and visualisation ability scores 
were also obtained. Interviews were conducted us assess the 
students* ability to comprehend test items. Analysis of tne data 
showed no difference in test scores for the two group* — a 
findinq contrary to that in other studies using picture-enhanced 
pri'teo tests. Visualization had no effect on the scores of 
either test type. The interview data showed no difference in 
student comprehension of , the items. 

Relatively low reading ability may have been a major 
.contributor to the lack of an experimental effect in this study. 
Students had to read the in ter roqa t i ve portion of test questions 
even though the problem situation was dynamically presented with 
computer qraphics and animation* Familiar problem contexts may 
also have contributed to the no difference result. Students wer« 
familiar with objects and events depicted in the ite&s. The use 
of common experiences may dilute the visual effect of the computer 
gr aph i cs . 
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ABSTRACT 



The objective of this project wps to develop a reliable 
multiple choice test of six basic science process skills 
appropriate for students from qrades three to eiqht (ases 9 to 
14). Most instruments now available focus on measurinq all 
science process skills and/ot were created for use with teachers. 
In recent years Dillashaw and Okey created <* valid and reliable 
test of inteqra ted,, science process skills intended for use with 
students in middle and secondary schools. No such instrument is 
available for r.ieasurinq the basic science process skills, however 
Therefore, this research is ah ei for ^ to develop such an 
i nitr umen t . 

In iiqht of thiki need, the i nves t iqa tor s beqan to develop 
the Test of Basic Process SkUls in Science (BAPS). The followinq 
criteria were outlined for the test! 

/ 1. An emphasis on the six most widely used basic science 

I process skills, i.e. observation, inference, predic- 

tion, measurement , communication and classification ; 

! & 

2. A multiple choice, four option, format; 

a 

3. An emphasis on usinq pictures and drawings to clarify 
and enhance items; 

4. An a^/eraqe test readability below the .- fourth qrade 

level; 



76 



UC 



96 



5. Test lenqtft that permits completion within one class 
period (45 minute* or leg*) 3 

6. A wide ranqe of difficulty of items addressinq each 
process skill, and; 

7. Content free test items. 

a 

to 

Objectives for each of the six basic process skills were 
written and refined. These objectives were reviewed by several 
experienced science educatr* md found to be valid 
representations of the int* skills. Multiple choice items 

weie written for each skill roble*. content was chosen so as to 
be appropriate for elementary and middle qradc students. All 
items were subjected to a readability analysis. An -veraqe index 
of 3.95 was obtained. The resulting 26 item test was submitted to 
a panel of four science educators to determine content validity. 
The results showed strong evidence of content validity. 

One hundred and thirty-three 4th, 6th and 8th qrade 
students were administered the BAPS test. The purposes of this 
test administration were to establish test reliability and to 
compute item difficulty and discrimination indices to aid in 
further test revision. Scores ranqed from 4 to 33 correct (X 
22.4, S.D. ■ 5.3). The overall reliability (KR-20) of BAPS was 
.78. Item difficulties averaged .62. Point biser ial correlations 
(discr iAiinut ion index) showed 30 of 36 items above .20* with an 
average value of .34. All incorrect alternatives had point 
biserial correlations in the fcero or negative range. 

The present version of 6APS was shown to be a reliable and 
content~val id test of six basic science process skills appropriate 
for use with fourth throuqh eiqhth qraders. Test revision 
continues; it is hoped that for the revised second version of the 
test, all test ite«s will shqw improved indices* 
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The Colorado College 
1115 H# Cascade Avenue 
Colorado Springs, CO 8(19112 



Paul J. Kuerbis 
The Colorado College 
Colorado Springs, CO Bti903 



A5STJRACT 



This study uses a five step process to establish and 
validate the essential computer literacy competencies for science 
teachers (K-12J . That rigorous procedure will produce a concise 
list of competencies that are not only representative of the broad 
field of computer literacy skills but which also have been 
condensed to those competencies that are essential for teachers. 

The essential computer literacy competencies for science 
teachers, developed in this study, will be used to develop a test 
for measuring the computer literacy of science teachers, and to 
develop *, curriculum for training science teachers tc use the 
computer. The test and curriculum for training science teachers 
will facilitate tfie successful implementation of educational 
computing , 
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T1IE ROLE OF TAfeCET STUDENTS IN THE SCIENCE CLASSROOM 

Kenneth Tobin. 
Western Australian Institute of Technology 
Kent Street, Bentley 61tf2 
Western Australia 

Jams Gallagher 
fiichiqan State University 
East Lansing, MI 48824 : 

ABSTRACT 

The study was conducted in grades 8 to 12 in two Western 
Australian high schools. Teacher- frequently taught to- the class 
as a whole and solved students through their answers to 
questions. The whole class setting seemed to allow teachers to 
manage the pace and type of activities and the type of student 
engagement so that the planned work was completed. As a 
consequence, teachers taught in a whole class interactive mode for 
a significant proportion of the time and tended to interact with 
target students who could provide the required responses to k*y 
questions or directions. Non-target students were not involved to 
a noticeable extent in interactions designed to stimulate thinking 
or to provide a bridge to a new content area. 

Two types of target student were distinguished: the 
student who actively participated in classroom interactions in a 
self initiated manner; and the student who participated as a 
consequence of being selected by the teacher- These two types of 
target student corresponded to students with an internal locus of 
control and to students with high formal reasoning ability 
respectively. Compared to non-target students, target students 
tended to perceive the learning environment in a more favorable 
manner. There was also a tendency for target students to be male 
rather than female in grades $ to 10. This trend was not apparent 
in grades IT and 12. HF 
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RELATIONSHIPS OF ATTITUDE TOWARD CLASSROOM ENVIRONMENT 
WITH ATTITUDE TOWARD AND ACHIEVEMENT IN SCIENCE 
AMONG TENTH GRADE BIOLOGY STUDENTS 



E. Lynn Talton 
State Department of Education 

Office of Research 
* 1429 Senate Street 
Columbia, SC 29291 



Ronald D. Simpson 
Office of Instructional Development 
The University of Georgia 
Athens, <*A 3*682 



ABSTRACT 



The classroom is the basic structural unit of our 
educational system. This environment is where a larqe number of 
interactions occur aoonq students, teachers, peers and curriculum. 
These interactions ^create an environment that affects both 
attitudes and achievement of students. The purpose of the study 
was to examine, the relationship of classroom environment to 
attitudes toward science and achievement in science amonq tenth 
qrade bioloqy students. 

Data were obtained from tenth qradt -students in four senior 
hxqh schools. There were 1569 students enrolled in 79 bioloqy 
classes- Instruments were administered at three tifi4s during the 
school year to measure student attitudes toward science and the 
classroom environment. The classroom environment measures 
examined six areas: emotional climate of the science classroom, 
science curriculum, physical environment of the science classroom, 
science teacher , other students in th<p science classroom, and 
friends attitudes toward science. Student achievement in science 
was measured by teacher reported semester qrades. 

j ' ■ 

The major findings of the study were as follows ; 

1. student attitudes toward the classroom environment 
predicted between 56 to 611 of the variance in 
attitudes toward science* 

2. Student attitiides toward the classroom environment 
predicted between S to 14% of the variance in 
achievement ir. science. 
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Student attitude* toward aciende and attitude* toward 
the ciaaaroom environment predicted between 8 and 181 
of the achievement in ecience . 

There was a weak posit jive relationship between 
attitudes toward science and achievement in science. 
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USING SHORT FORMS OF SEVERAL CLASSROOM CLIMATE 
INSTRUMENTS TO ASSESS AND IMPROVE CLASSROOM 
PSYCHOSOCIAL ENVIRONMENT 



Darrell L . Fisher 
Tasmanian College of Advanced Education 
W.A.X.T. 

Bentley, Western Australia 6120 a 



Barry J. Frasej 
Faculty of Education 
W.A. I.T. 

Dentley, v/estern Australia 6102 



Despite international interest in research in the area of 



classroom environment, very little attention has been given to 
exploring how science educators might apply ideas from the field ' 
of classroom environment in facilitating practical improvements in 
science classrooms. Techniques are proposed for improving school 
classroom environments by using student perceptions as a basis 
for reflection upon, discussion of, and systematic attempts* to 
improve classrooms. The basic logic involves, first, using 
assessments of student perceptions of both their actual and 
preferred classtoom environment to identify discrepancies between 
the actual environment and that preferred by students and, second, 
implementing strategics aimed at reducing existing discrepancies. 

Practical constraints inhibiting science teachers 1 use of 
classroom environment assessments in guiding improvements in 
classrooms include the lack of easy access to instruments and the 
lack of economy of existing instruments in terms of testing and 
scoring time- Consequently, in order to facilitate teachers' use 
of classroom climate assessments, we developed economical short 
forms of the Classroom Environment Scale (CES), Individualized 
Classroom Environment OuestionnaTre 'YfCEO)' , and My Ciass" Inventory 
(MCI) which contain only approximately 25 items each and which are 
amendable to easy hand scoring. When each instrument was 
administered to samples of at least 100 science classes, results 
supported each scale's internal consistency reliability, 
discriminant validity, and ability to differentiate between the 
perceptions of students in different classrooms. 

The methods for improving classrooms are illustrated by 
reporting three small-scale studies, one for each of the three . 
instruments. For example, actual and preferred forms of the CES 
were used by a teacher in an attempt to improve the environment of 
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his ninth qrade licence class consisting of 22 boys and girls of 
mixed ability. TUu steps followed were: (1) assessment (the 
actual and preferred forms we r e adm i n i ste red ) , (2) feedback (the 
teacher considered profiles of mean class scores and identified 
actual-preferred discrepancies), (3) reflection and discussio n 
(ieadinq to a decision that the teacher would attempt to increase 
Teacher Support and Order and Orqanization) , (4) intervention 
(aimed at incroasinq these two aspects), and (5) reassessment 
(readnunis t ration of classroom environment instruments in order to 
detect any changes in environment). An examination of Ci:S mean 
score profiles tor the teacher attempt inq improvements indicated 
that some clear chanqes m classroom environment had occurred 
during the two months when the intervention was beinq tried. It 
was found that significant improvements occur \fd for the two 
dimensions, and only the two dimensions, on wnich change was 
attempted (i.e., Teacher Support, Order and Organization). 
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INT1IRRLLATINC CI;NLUAL SCItNCL CONTENT! A FCCUS 
TOR THE MIDDLE SCHOOL 



Linda Hararick 
The Canterbury School 

56U1 Covinqton Rood 
Fort Wayne, IN 46804 



ABSTRACT 



The infent of this study was to determine whether students 
exper iencinq resequenced and overtly interrelated qeneral science 
content with respect to clarifyinq content structure would exhibit 
hiqhcr science achievement , more positive attitude toward science , 
and qreater interest in science when compared to a control qfoup 
of students experiencing the same content not resequenced . 
Conclusions found in the literature of science education may be 
interpreted to provide evidence that qreater understandinq and 
retention of material is associated with bodies or knowledqe whose 
contents of subject natter are interrelated for learners. Data 
were collected from 2(J3 sixth qrade science students -at" ter one 
year by way of a standardized achievement test, and two 
Likeit-type instruments which measured the two affective 
variables. statistical procedures included the t-test for 
exanunmq differences between the experimental and control qroups. 
The results indicated that students experiencinq resequenced 
qeneral science content were siqni f icantiy more positive in terras 
of science achievement, attitudes toward science and interest in 
science- The conclusion was formulated that establishing content 
structure throuqh resequenci nq chapters for qeneral science 
learners has positive effects on both coqnitive and affective 
aspects of learner performance. Implications for relatinq content 
structure to science classrooms, and curriculum and textbook 
revision have been discussed. 
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COMPREHENSIVE ANALYSIS OF THE TEACHING AND LEARNING 
OF SCIENCE TOPICS : A RESEARCH P HOG RAM TOU SCIENCE EDUCATION 



Fdward L. Sraith 
Michigan state University 
330 Enckson Hall 
Kast Lansinq, ill 48824 



ABSTRACT 



An emerging research program is described which focuses on 
the teaching and learning of specific science topics by 
coordinated analysis of curriculum materials, teachers* planninq 
and intentions, actual classroom instruction, and chanqes in 
student knowledqe. The proqram draws on recent advances in 
cognitive science, philosophy of science, and 
ethnoqiaphic-suciological studies of classrooms for both 
theoretical perspectives and methodology. 

Studies have shown that a majority of students often fail 
to understano science topics that they study and have elucidated 
important factors contributinq to this failure. In particular, 
students often bring with them naive conceptions of science topics 
they study* Such naive conceptions lead them to interpret 
instruction in ways tha,t are not anticipated fay teachers or make 
it difficult for thorn to comprehend at all. 

Several studies have reported very substantial qains in the 
proportion of students cominq to understand the topics tauqht when 
instruction was based on information about likely student naive 
conceptions and strategies designed to challenge them while 
promoting scientific alternatives. Comparisons of more and less 
successful instruction have led to the identification of features 
of instruction which promote conceptual change and student 
understanding. 

Our interpretations of these studies is that the 
substantial improvements in student learning could be attributed 
primarily to teachers coming to view learning as involving a 
change from naive to scientific conceptions and their acquisition 
of topic-speci f ic information about content, student naive 
conceptions and teaching strategies for attacking them. 

This interpretation of these important studies implies that 
teacher education could contribute to substantial improvement in 
student learning by nelping teachers develop conceptual chanqe 
views of learning and acquire and learn to use essentia] 
topic-specific knowledge. Curr iculum developer s could contribute 
by designing materials that help teachers develop conceptual 
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chanqe view* of lr&rnuiq and provide topic-specific information ir 
if/Oful forms. All of this implies a need for research to build 
the necessary knowledqe base and 0 evaluate the various efforts. 
The bottom line should be demonstrated improvement in student 
learning, that is, in the proportion of students demonstratinq 
understand j nq of the science topics they study. 
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SCIENCE MV MATH r^SLARCH PROGRAMS 
IN EXDiPLARY SCHOOLS 



James K, Campbell 
St. John's University 
Grand Central & Utopia Parkways 
Jamaica, rsY 11439 . * 



Char leno Connolly ^ 
Mercer County Community Colleqe 
P. 0. tfox B 
Trenton, NJ 08690 



ABSTRACT 



Many of the proqrams of exemplary schools have student 
research proqrams in math or science. This study utilized 
objective criteria (West inghouse and other national awards) to 
isolate the most important componen ts of student research programs 
in a number of exemplary schools. 

Data were collected from 137 schools, including a larqe 
number of exemplary schools m the New York metropolitan reqion . 

' The results ot" the study showed that exemplary schools have 
developed specialized programs to foster excellence in student 
research. The key variables in these proqrams involve making, 
contact wkth universities, isolating responsibility in a single 
qualified teacher, and establishing contact with a technical 
liDrary. 

The proqrams were found to be cost-effective and weJl 
within the resources of most comprehensive high schools. 
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AN IHTLRNATIOHAL CONSORTIUM FOR CONCEPT LEARNING 
HESL'ARCH IN FOUR COUNTRIES (U.S.A., TRINIDAD 
AND'*OI5ACO, COSTA RICA, AND f'lEXICO) 



Arthur L* , White •» 
The Ohio S-tate University 
252 Arps Hall 
1945 North Hiqh Street 
Columbus, Oil 43210 

Roland lierty 
University of Costa Rica 
San Jose, Costa Rica, C.A. 

Donna r. Uerlin 
The Ohio state University 
■Newark OH 

Pamela F. Xbder 

University of West Indies 
Trinicad t Tobaqo, West Indies 

Nadir a Rahaman 
ACJS - San Fernando 
Trinidad & Tobago, West Indies 

Pilar Vela 
American School - Primary 
Puebla , Mexico 



ABSTRACT 



Researcfi in education is very much influenced by the 
specific samples and conditions of the research. It becomes 
extremely important to have replication of research in order to 
identify those findings which have stability and consequently the 
cjeneralizabi li ty needed to build a knowledge base. In order to 
establish a broad base it is valuable, and perhaps necessary, to 
have cooperative efforts in a variety of settinqsto test the 
hypotheses and the practical application of the theories. 



The first level of cooperation at the university was 
between the main campus faculty and the branch campus faculty. 
This provided a broader base for samplinq and a valuable 
perspective for the needs and adjustments for experimental 
procedures . 
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In addition, cooperative efforts in the form of an 
mternat ional consortium ..have' been developed* The needs, 
resources, and cultural differences: of the institutions and their 
representatives from Costa Kiea, Trinidad and Tobago , and Mexico 
provide opportunities for: 

A. replication to establish new generalisations or 
reaffirm previous on'?s, 

U. ^expansion of the generalizations to a broader 
popu lat ion , 

C. identification of the differences in populations 
and the relevance of the generalizations! 

D. extension of the generalization to other modes, and 

E. clarification of ».h* concept of transition as a 
part of cognitive development . o 

This symposium will provide the opportunity for an 
international perspective on the role of research in the < 
improvement of science education in particular and education in 
general. The representatives of each of the countries (Costa 
Rica, Trinidad and Tocago, Mexico and the United States) will 
discuss the following factors: , 

A. Goals and directions for science education 
research in the C'lntry; 

H. Needs and resource* for effective science 
education research in the country; 

C, Hole of a science education research consortium * 
in the improvement of the research program in 
the country. 

The current topic of research is the use of technology co 
facilitate the transition of young children from concrete 
understanding of concepts to abstract thought. 
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WHAT RESLARCHERS SHOULD KNCHJ ABOUT 
TEACHERS 9 PRACTICAL KNOVJLt'DCE 



Glen S. Aikenhead 
University of Saskatchewan 
Saskatoon, Saskatchewan , CANADA S7N 0VJO 



ABSTRACT 



When teachers saake decisions on what to teach and how, to 
teach it, they draw upon their past experiences, current 
expectations and personal values* They do this explicitly or 
implicitly within their own practical "paradigm*. " 

In order for research to influence the improvement of 
instruction, classroom teachers must hear and value the 
researcher's messaqe^ Be^ng neard and valued by teachers depends 
upon the researcher ■ s abi 11 ty to communicate, or even collaborate, 
within the teachers* practical paradigms. A better understanding 
of these practical knowledge paradigms could help researchers in 
(1) formulating research problems, and/or (2) effectively 
communicating research findings to teachers. 

The symposium will not offer polemics, but rather will 
share f indinqs from empirical studies. Three presentations 
provide a description of two different perspectives on teachers' 
practical knowledge functional paradigms and narrative unities. 
The first paper develops the notion of functional paradigm and 
illustrates it with data from four different studies in elementary 
and secondary schools. The second paper reports on an 
investigation that explored the functional paradigms of high 
school chemistry teachers. The third paper illuminates an 
alternative view, narrative unities, and shows how this notion 
serves to understand the events that occur in elementary school 
classrooms. The presenters, university researchers and a 
classroom tear her , will discuss these findings in terms of what 
researchers should know aboj t teachers' practical knowledge. 
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THE IP CT OF COMPUTER-HAS L'D EDUCATION 
ON STUDENT ACHIEVEMENT ' 



Michael L, Wauqh 
Georqia southern College 
Statesboro, GA 3U460 

Russell !i, Veany Jr . 
University of Georqia 
Department of Science Education 
Athens, GA 38602 

James- K. Okey 
University of Georqia 
Department of Science Education 
Athens, GA 306U2 



ABSTRACT 



The purpose of this symposium is to summarize what is 
currently known about how Computer -Based Education <CBE) 
influences student achievement, to outline projected directions 
for future CBE research, and to describe selected research design 
and data analysis techniques suitable fo.f answering questions 
related to the effects of CBE on: student achievement. Simply 
defined, CBE is the use of computers to enhance learninq » with 
the introduction of the microcomputer, a variety of educational 
applications for computers has been examined. Many of these 
applications h&ve been found to directly influence student 
achievement. However/ other applications have demonstrated little 
or no influence on student achievement. 

Which educational applications of computers have been found 
to influence achievement? Which additional applications of 
microcomputers might influence achievement? How can questions 
like these be effectively researched in the schools? Answers to 
these questions would directly influence how schools choose to 
employ microcomputers in their curricula. However, lacking this 
knowledqe, schools will be unable to implement those CBE 
applications which would be most beneficial to increasing student 
achievement * 
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ACTUAL AND PREFERRED CLASSROOM LEARNING ENVIRONMENT 
AS PERCEIVED BY HIGH SCHOOL SCIENCE STUDENTS 



Av 1 Hof stein 
Department of Science Teaching 
The Weizman Institute of Science 
Rehovot , ISRAEL 



Reuven Lazarowitz 
Department of Education in Technology and Science 
11T Technics, Haifa 32000 
ISRAEL 



ABSTRACT 



Studies in different countries have shown that students tand 
to prefer a more positive learninq environment than actually * 
exists in their classrooms. The goals of this study were to 
replicate these findings, in high school chemistry and biology 
classrooms, and to compare students' perceptions of the actual and 
preferred learninq environment. Biology and chemistry subject 
matter were selected since, while these topics are interrelated 
regarding their content, they differ in the method of instruction 
used in hiqh schools in Israel* The actual and preferred versions 
of the Learning Environment Inventory (LEI) was administered to * 
11th qrade biology (N»40g), and chemistry (N«108OJ students. Thus 
a total of 1480 high school students participated in this study. 
Data were collected by a paper and pencil questionnaire, using a 
Likert type scale. Students 1 Man scores were tested by a 
multivariate analysis method. The results yielded significant 
differences between biology snd chemistry students' perceptions of 
their actual and preferred learning environment of their 
classroom. These differences are explained and discussed on the 
basis of the different instructional methods used by chemistry and 
biology teachers in their classrooms* The findings of this study 
can serve future science curriculum developers as well as science 
teachers in their classrooms. 
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AN IMPLEMENTATION STUDY; AN ANALYSIS OF KLEMENTAHY STUDENT AND 
TEACliER ATTITUDES VOWARD SCIENCE IN PROCESS -APPROACH VS . 
TRADITIONAL SCIENCE CLASSES 

William C. Kyle, Jr . 
The University of Texas at Arlinqton 
Center ror Professional Teacher Education 
box 19227 
Arlington, TX 76019 



Ronald J. Bonn* tetter 
Science Education Center 
University of Nebraska 
Lincoln , NE 63588 

Detty Ann Fults 
Division of Planninq, Development and Evaluation 
Richardson Independent School Distr ic t 
Richardson , TX 75081 



ABSTRACT 



Durinq the 1982-83 academic year the Richardson Independent 
School District (RISD) conducted audits to assess the status of 
science education in the district. Such audits were in 
anticipation of Texas House Bill 246 (TAC Chapter 75} which 
requires an inquiry-oriented, process -approach to the teachinq of 
science. In general, it was found that the process-approach was 
not in wide usaqe by teachers in RISD. In response to those data 
RISD established the Elementary Science Pilot Project and adopted 
the Science Curriculum Improvement Study JSCI IS) as part pf the 
new K-6 Science Through Discovery curriculum. 

The overall qoal of the Elementary Science Pilot Project is 
to implement a science curriculum that emphasizes inqifi ry- 
oriented, process-approach science* Concomitant qoals are to 
broaden teacher knowledqe so that curriculum development efforts 
will be relevant and to enhance teacher attitudes toward science. 

One of the majQr objectives for 1983-84 was to evaluate the 
effectiveness of the first year of a three year implementation 
plan. The present study assesses and analyzes the attitudes 
toward science of the teachers and students in SCIIS classes 
compared to teachers and students in non-SCIIS classes. The 
student attitudinal data are aXsn compared to national norms. 
Significant attitudinal differences were noted between SCIIS and 
non-SCIIS students, while their teachers possessed similar 
attitudes. Such data would appear to suqqest that the nature of* 
process-approach science allows SCIIS teachers to portray a much 
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more positive and exciting imaqt? of science and scientists. 
Additional aspect* of th* total iajjleaentation plan will also be 
discussed. 
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A STUDY OF THE IMPLEMENTATION OF THE NATIONAL 
BIOLOGY PROGRAM IN THAILAND 

.Robert K. J ( aa\es 
Texas A & l\ University 
Depar tsnent of EDCI 
College Station, TX 77042-4232 



The IPST Biology program was developed ar/5 implemented 
initially in Thailand in 1976, and is the national curriculum 
which all biology teachers arc to use. This study examined the 
nature and extent of implementation of the proqraa at the lflth 
grade level in Bangkok. The assessment strategies were developed 
as part of the Concerns Based Adoption Model by the,F & D Center 
for Teacher Education at the University of Texas at Austin. These 
included the Stages of Concerns (SoC) , £he Levels of Use (LoU) and 
the Innovation Configuration (IC). The instruments were 
translated and reliabilities {.90 or higher) established on a 
test-retest analyses. 

The SoC showed that teachers had intense informational and 
personal concerns and unusually high refocusinq concerns* The LoU 
results showed that 17% were not using the proqraa and 49% were 
making changes in it. An estimated 801 exptessed concern that 
IPST Biology needed more 'content - in order to prepare students 
for university entrance examinations. The SoC and LoU data 
suggest that teachers were anxious about the content of the 
program and want to move it away from the more global (science 
literacy) goals toward the academic goals. 

It appears that CBAM is a useful tool for understanding 
implementation of programs in non-USA situations. Developers and 
facilitators of curriculum should consider the chanqe literature 
in their work and the teacher variable should be considered in 

curriculum design. 



Pranee Sungkatawat 
Bangkok, Thailand 
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THE rORTRAYAL OF EDUCATIONAL DIVERSITY WITHIN A LARGE-SCALE 
STUDY OK SCIENCE CURRICULUM MANDATES , TRANSLATIONS, 

AND OUTCOIJTS 



F. Michael Connelly 
On tar io Insti tute for Studies in Education 
252 Bloor Street West 
Toronto, CANADA M5S 1V6 

Ruber t K* Crocker 
Memorial University of Newfoundland 
St. John 1 s Newfoundland , CANADA A IB 3X8 



The purpose of this paper set is twofold: 1) to report the 
results of work carried out within the context of a larqe-scale 
study of relationships among science curriculum mandates, 
translations, and outcomes* and 2) to stimulate interest in the 
examination and possible reconceptualizat ion of current models of 
the effects of schooling on student learning. 

The proposed format consists of four closely related papers 
presented by people working on the project. The first paper 
presents an overview of the conceptual structure of the project 
and makes problematic issues involved in conceptualizing the stud; 
of curriculum translations and outcomes in a sore holistic or 
context-embedded wayothan is often suggested by linear 
input-output models. The second paper addresses the study of 
curricular diversity. An approach to the idsnt lication, 
analysis, and protrayal of curriculum diversity is described and 
the results of its application to sets of twelve different 
mandated curricula within each of elementary science, middle 
school science, and senior high science are presented. The ^hird 
paper makes problematic the process by which the intended or 
mandated curriculum is transformed by teachers. Teachers are 
viewed as interpreting curriculum materials in an interactive 
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manner within certain bounds established by what is referred to as 
teacher functional paradiqms. 

The fourth papojr describes influences of the cumcular . 
contexts, the personal context, the instructional context as 
created by the teacher, and the school environment as perceived by 
the student, on student achievement patterns. Results are based on 
a national sample of over 22,0&0 students at the elementary, 
junior hjqh, and senior hiqh' levels. 
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AN INVESTIGATION Or SLVLKAL VARIABILIS INVOLVED IN 
CHEMISTRY PROBLEM SOLVING 
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J. Dudley Herron 
Purdue Uni versi ty 
Depar tment of Chemistry 
West Lafayette, XH 47907 



ADSTKACT 



Success in solving science and mathematics problems evidently 
depends upon "war iables such as content knowledge, level of 
intellectual d*' velopment , the use of heuristics, the ability to 
construct an appropriate problem representation and the number of 
errors committed that remain uncorrected. This study was an 
effort to learn more about the effect of these and other variables 
on success in solvinq chemistry problems. 

The subjects in this study were thirty college chemistry • 
students and one college . chemistry professor* The subjects were 
required to demonstrate proficiency in basic algebra, chemistry, 
and cogni ti ve skills as a prerequisite for solvinq the tarqet 
chemistry problems. The subjects individually solved chemical^ 
*toichiometr y problems using the think-aloud technique. Each 
.-'wssion was aud j o-reeordea for subsequent analysis of problem 
tolvinq techniques a/ui chemistry content. 

Both written work and transcripts made from verbal reports 
served as the data base. Analysis of the data was facilitated by 
use of a codinq form. A codinq form was used by the judqes 
unaiyzinq the written work and tr anscr ipts .of each subject. A 
hiqh degree of inter and intra judqe reliability on the use of the 
codinq form was demonstrated. Factor analysis, all possible 
reqressions, and the T-test were three statistical techniques 
employed in the quantitative approach to data anlaysis. 

Ki'sults of the statistical analyses indicate that the * 
followinq variables are important for successful chemistry problem 
solvinq : correspondence in problem representation , coherence in 
problem representation, connectedness in problem representation, 
organization of written work, effective use of heuristics, 
persistence, and ability to correct errors that are committed 
during the problem solving process. 
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Iicsulcs ot the descriptive analysis indicate that successful 
problem solvers wete ablu to construct and use appropriate 
representations. Uncucct*»f ul problem solvers did not construct 
/ n appropriate prob]** representation. Unsuccessful problem 
solvers focused on inappropriate balanced equations and relied 
heavily c n the use of ulqor i thins. 
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Department of Secondary Education 
Logan, UTv 34332 



Walter h. Sounders 
Utah State University 
Department of Secondary Education 
Loqan f UT 84332 



ABSTRACT 



A long standing issue in cognitive psychology is the question 
of content effects upon problem solvinq skills, i.e,, do student's 
problem solving abilities generalize across specific subject 
natter domains? Aithouqh Piaqet arqued that formal reasoninq 
strategies are independent of content, tie .'well known decolaqes of 
Piaqet can be interpreted as evidence that student 9 s reasoning 
skills or problem solvinq performance is influenced by the subject 
matter content of the problem. Some researchers have suqgested 
that one's familiarity {prior knowledge) with the subject matter 
domain influences one's level of problem solving performance. 

This investigation reports the findings of a study of ninth 
grade student's proportional reasoning ability with familiar 
(naturalistic) and unfamiliar (high school science subject matter) 
content. Proportional reasoning is def ined conceptually, A test 
is administered to about ltfG ninth grade students and the results 
are interpreted in terms of the issue of content effects upon 
reasoning and problem solving, ^ 

Suggestions for further research are described. 
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The purpose of this pilot study was to propose and test a 
model for the development of representations in genetics problem 
solving and to determine the effect of the ability to encode and 
combine propositions on the development of representat ion/for a 
multihybrid cross probleni. The model consists of different 
representation systems and interrelationships among these systems. 

The tests used in this study w*re the multiple cross problem, 
the Propositional Logical Test (PLT) , and the Pieces task. The 
PLT measures the ability to encode propositions while the Pieces 
task measures both encoding and combining propositions. 

This sample was obtained from a two-year college in New York; 
the students were enrolled in the second semester of a general 
biology course. For this sample, the multihybrid cross problem 
and the encoding and combining tasks proved to be very difficult. 
Host subjects used some form of verifying strategy to work the PLT 
and the Pieces tasks. The model provided an appropriate framework 
in which responses to the multihybr id cross problem and the tasks 
could be studied. 
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This paper presents the results of a study designed to 
determine whether preservice elementary teachers with a great de*i 
of previous early field experience bgt no previous microteachi nq 
experience would be«efit more from an additional science field 
experience in the local school systems or from an alternative 
science micr oteach i nq experience. Previous studies have shown how 
both practices independently are beneficial to pr jser vice teachers 
but little previous work has been done ,$o determine whether these 
two methods interact or complement each other when combined in a 
teacher truminq proqram. Subjects for the investiqation were 
enrolled in two sections of an elementary sc.ence methods course. 
Subjects we c< randomly assigned to an experimental (inicroteach inq) 
qroup and a control (field experience) qroup. 

At the end of the treatment, which lasted a full semester, 
students were evaluated on four outcome measures selected because 
of common use in previous investigations in these fields. These 
included teachinq behaviors rated from video tapes made of all 
students teachinq a lesson at the end of the semester. Lessons 
were rated on an instrument developed for this investiqation. 
Other instruments included one to measure science process skills, 
attitudes toward science and science teachinq, and a measure of 
student concerns about teachinq science. 

Mean differences on these research instruments were analyzc-d 
by means of t-test procedures. 'Results showed that the 
microteachinq qroup scored siqnif icantly better than the field 
experience qroup on three of the five instruments used to measure 
outcomes of the study. They scored siqnif icantly better on 
measures of science teaching skills, attitudes toward science, and 
science process skills! 1 There were no significant differences 
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between qrou^ un measures of attitudes toward teach inq science or 
on conceinj about teaching science. 

The study concludes that integrating science mier oteach l nq 
with field experience in undcrqr aduate methods courses is superior 
to field experience alone in developinq science teacher skills, 
attitudes toward science, and science process skills than. The 
lack of significant differences between qroups >on the measures of 
attitudes toward teach inq science and science teacher concerns 
indicates that these attitudes and concerns are at least not 
neqatively aftccted when field experience is somewhat decreased frn 
order to implement a microteach inq proqra»n. 

The study also suqqests a need for further £tudy of feedback 
systems in Loth practice teaching methods. The need to determine 
an efficient balance between the amount of field experience and 
m ici oteuch 1 nq utilized in underqraduate proqrams is also 
d 1 scussed . 
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ABSTRACT 

This study compared the effects of two methods of instruction 
designed to teach preservice Pigmentary tmncH+fij. t 0 a cqu ire and 



retain integrated science process skills. 

The subjects were 32 students who wore randomly assiqned to 
two sections of an underqraduate science methods course at a laiqe 
sr;uti>ern university during the 1984 sprinq semester. Students in 
both sections participated in science act ivi ties taught by the 
instructors and in lessons presented by peers stressinq inteqrated 
process skills. Students were asked to stress proce*- skills as 
they tauqht small qroups of elementary children dur, the field 
experience component of the course. In one section, istruction 
in the inteqrated process skills was provided by the teacher, 
while, in the other section, instruction was provided by written 
self-paced self -instruction materials. 

A two-qroup, posttest'-delayeq*-posttcst design was used. 
Subjects were administered process skill measures at the end of 
the course and approximately five months later. Results of the*2 
(treatment) X 2 (time) factorial ANOVA with repeated measures on 
the time factor indicated a siqnificant main effect for treatment 
but not for time. There was no significant treatment X time 
interaction- Pre-planned comparisons revealed that at the end of 
the semester and five months later, students using the self-paced 
instructional materials significantly outperformed students tauqht 
process skills by an instructor (p < .UC2, p < .014). 

The findinqs indicate that science process skill acquisition 
can be enhanced by supplementing teacher instruction in process 
skills with self-paced, self -instructional materials. It appears 
that focusing attention on process skills and providing 
opportunities for prospective teachers to plan and execute lessons 
stressinq process skills does not insure that they will learn 
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tfcosi*? gkUia. However, tftudeiits who learn the skills 
retain them over a long period of t*m*. 
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ABSTRACT 

« 

An evaluation was conducted to provide the data required to 
make judgements concerning the merits, worths, and shortcomings or 
the Environmental Investigations program. The Environmental 
Invest igations program curriculum had been developed to train 
science teachers. The curriculum was divided into a Capping Phase 
and a Fieidtnp Phase* 

An ancillary problem investigated by. this study was to 
validate a fitodel illustrating proposed relationships between 
scientific knowledge, self -concept, and attitudes toward science. 

A formative evaluation was conducted during t^e planning and 
implementation phase of the Envi roninental Investigations program* 
This formative evaluation considered antecedent, transaction, and 
outcome variables* A summative evaluation was conducted upon 
completion of the program. 

Data were collected in a pre-posttest design. The formal 
instruments used in this study were: Environmental Science' Test, 
Tennessee Self-Concept Scale , Attitude Toward Science Seal*? ,' and 
Attitude Toward Teaching Science Scale . The informal instruments 
used in this study included s Per sonaT Information Form , student 
journals, and final exam items"! Additional data were collected 
using a post-course mail survey. 

The results of the analysis or the data indicated that the 
Environmental Investigations curriculum was worthy of adoption. 
This judgement was made based on results which included? increase 
in scientific knowledge, increase in self-concept, and increased 
attitudes toward science. Also, the mail survey indicated that 
the activities and materials in the Environmental Investigations 
program were appropriate for use in the classroom. The results 
indicated that scientific knowledge and self-concept are related 
to science attitudes. The correlation between self -concept and 
science attitudes were statistically significant. The posttest 
data indicated that this correlation was strengthened by the 
Environmental Investigations program. 
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This study developed a useful mooel for the evaluation of 
educational program*;. This modul does not li&it judqesents 
concerning proqram woi th coldly to increases in student knowAedqe. 
It also considers efficiency, effectiveness, on appropriateness 
factors in judqimj proqram worth. The results of this study also 
support th* proposed nudel for the relationships between 
scientific knowledqe # se 1 t -concept , and science attitudes. 
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This paper set contains a report of research that utilized an 
academic task framework to examine learning experiences in 
secondary science classes. Each paper presents findings and 
perspectives based on one or more science classes included in the 
Manaqinq Academic Tasks ( J1AT) Study, a study fqcusing on the 
intellectual aemands of academic work and the ways that work is 
carried out in secondary classrooms. ^ 

The first paper, "Task -Systems, Content, and Meaninq in 



Secondary Classrooms," presents an overview of the theory, 
methods, and findinqs of the fiAT study. The academic task systems 
observed in two junior hiqh ^science classes are contrasted, and 
several themes emerging from analyses of the junior high case 
studies arc discussed. In "Studying Genetics: A Ca^e Study of 
o "Tasks and Cdntent in High School Biology," the author provides 
further illustration of how the academic task model can provide 
new perspectives on student learning opportunities and teaching in 
science classes, Finally, "Academic Tasks and J{£/ r iarch in Science 
Teaching" QoittnJers the utility of the academic \tsk mode^l for 
addressinq some specific themes and enduring problems of research 
in science education* 
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ABSTRACT 



The purpose of this study was to identify the heed* and / 
concerns of Enqlish speakinq public secondary school physics,/ 
cheuistry and biology teachers in the five geographic reaions of 
the Republic of Lebanon. Such needs and concerns ought to 
constitute the essential and legitimate background on which 
designers of in-service programs should build different activities 
that aim at renewing and gpdatinq the skills and knowlcldge of 
Lebanese science teachers. It is anticipated that this would 
eventually lead to the improvement of science teachinq in the 
Republic of Lebanon, 

A set of three questionnaires was used to conduct the study: 
a demographic questionnaire, a modified version of the Moore 
Assessment Profile {MAP) , an instrument which had been developed 
to assess the needs of secondary science teachers, and the Teacher 
Concerns Statement (TCS) , an instrument that was based on the 
Concerns-Based Adoption Model (CBAJ1) and developed by the Research 
and Development Cent", for Teacher Education of the University of 
Texas at Au^;:.,. The study included all Englfsh speaking public 
secondary school science teachers in the Republic of Lebanon. 
Usable returns were received from a total of 65 science teachers 
(58%) 

The results of the study indicated that physics teachers from 
the five qeoqrophic regions shared six high-priority in-service 
needs (A hiqh-pr ior i ty in-service need is a need that was rated as 
"much needed* or "moderately needed* by at least 59% of the 
teachers) ; chemistry teachers shared nine high-priority needs; and 
bioloqy teachers shared twentV-one hiqh-pr ior i ty needs. Physics, 
chemistry and biology teachers across the^ regions had mostly 
medium level concerns (task concerns? , issues related to 
management, efficiency, orqanizat ion , scheduling, time tienantis, 
adequacy of curricula, and availability of instructional materials 
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and oratory equ i pn*ents ) , anU high level concerns (impact 
concerns: issues le luted to the impact of teaching on students' 
per tut f.»ance and competence 4 and change* needed to increase student 
outcp&ics) . 

*. 

The high-priority needs and predominant concerns of public 
secondary physics, chemistry, and biology teachers in the 
different geographic regions of the Republic of Lebanon must be 
addressed if the conditions and effectiveness of science teachers 
in Lebanon are to improve • 0 



110 

130 

ERIC 



Session B-14 



A REVIEW OF THE STATUS OF HISPANIC AMERICAN 
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Hispanic American students represent a large percentage of 
the ?lon-£nqlish Language Background (NELB) students in the 
schools. Despite their large numbers, little research has been 
undertaken to understand the science education needs of this 
population. 

The purpose of this paper is to review the research related 
to the status of Hispanic American students in science* The 
review will focus on four areas of research: 

1. The demographics of Hispanic Americans in scientific 
and technological fields of education and employment, 

2. The science-related attitudes of Hispanic. American 
students.. 

3. The science-related achievement of Hispanic American 
students. 

4. Efforts to improve science instruction for Hispanic 
Amer ican students. 

National reports of the status of minority groups suggest 
that Hispanic Americans are under represented in scientific and 
technological careers. Several barriers have been identified 
which may preclude the participation of minorities in 
science-related fields. 

Results of the recent national assessment in science indicate 
that Hispanic American students achieve at a slightly higher level 
than black students, but that both black and Hispanic students 
achieve significantly below white students. This may be related 
to the significantly greater number of science experiences that 
white students receive* 
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While white students' attitudes have declined over the past 
fiv& years, Hispanic student* have remained fairly constant in 
their attitudes toward science over the same period of time. 



The review beqins to identify some of the influences toward 
science in general that may affect later course and career choice 
of Hispanic American students. It is clear that interventions 
within the school settinq that miqht positively affect students' 
attitudes toward and achievement in science and scientific careers 
are needed early in students 9 school experience to later influence 
choice of science coursework and careers. Lacfc of participation 
in these areas by minority students musf be considered a result of 
substantial influences blockinq participation. Clearly, the 
status of Hispanic American students in science is affected by 
school and societal factors. Early exposure to science 
experiences, instructional strategies that include attention to a 
variety of cognitive styles and allow for personal attention and 
cooperative qroup activities may well be a start in the 
development of foundations for choosinq science. 



* 
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ABSTRACT 



Science - Technology - Sociaty (S-T-S) has been auggested as 
a new conceptual organization for science education. This survey 
evaluated the one aspect of the S-T-S these; namely, the teaching 
of global problems related to science and technology. The survey 
was conducted during Spring, 1984. Two hundred fifty-five science 
educators completed the survey. This was 781 of the original 
saaple. Findings of the "survey included a ranking of twelve 
global problems (the top five were: World Hunger and Food 
Resources, Population Growth, Air Quality and Atmosphere, Water 
Resources and War Technology) . Science educators generally 
indicated the following: 

1. The problems would be worse by the year 2009. 

2. They were only slightly or moderately knowledgeable 
about the problems. 

3. Print, audio visual media and personal experiences were 
, primary sources of information. 

4. It is important to study global problems in schools. 

5. Emphasis on global problems should increase with 
age/grade level. 

6. An integrated approach should be used to teach about 
global problems. 

7. Courses including global problems should be required of 
all students. 

8. Most countries are in the early stages of developing 
programs including global problems. 

9. There is a clear trend toward S-T-S. 
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10. There is public support or including global problems 
and the ffKJb t significant limitations (in order of 
significance) are political, personnel, *c£ial, 
psychological , economic , pedogogical and physical). 

This survey has implications for the purpose, policies, 
programs and practices of science education. 
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ABSTRACT 



This research study was designed to investigate the 
interactions of selected high school student aptitudes 
{developmental level, field dependence-independence (FDD r and 
proportional reasoning ability) with their ability to solve 
chemistry problems with varying structure and information. The > 
secondary purpose was to investigate the relationships of gender 
with chemistry problem solving and student aptitudes. > 

Three aptitude measures {The Balance Puzzle, The Find a Shape 
Puzzle, and An Inventory of Piaget's Developmental Tasks) and 14 
dependent chemistry quizzes were given to 77 high school students. 
Fiv;> chemistry concepts were covered by the quizzes. Within each 
quiz a number of in-task variables were identified: Piagetian 
Igqical structure-reversibility, algebraic format, type of 
information-relevant only or relevant and irrelevant, and nature 
of the information-explicit or implicit. All measures were 
administered over a period of fourteen weeks during the first 
semester of the 1983-84 school year. The statistical procedures 
used centered on correlations and analyses of variance. 

Field independent students performed significantly better on 
the iq-task conditions. The implicit information interaction 
being a unique contribution to the research on FDI « Degree of 
formal reasoning and proportional reasoning were found to be 
significantly correlated with success in .jeaistry, independent of 
the in-task conditdions* Males significantly outperformed females 
on the proportional reasoning measure — The Balance Puzzle. No « 
significant interactions were found between sex and chemistry 
achievement, 

<i 

Three major recommendations were made as a result of the 
analyses of data. First, it was recommended that further study b« 
conducted analyzing individual differences in aptitudes with 
problem solving as it takes place in natural settings, using 
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classroom examinations, Seco. J, continued study should &e qiven 
to the relationship* of FDI with in-taak conditions which vary in 
the type of information given, as well as additional study 
relative to varying the amount of information and/or the use bf 
redundant information* Third, the interaction of implicit 
information with students' degree of FDI warrants expanded study. 
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ABSTRACT 



A three year study was conducted to determine the logical 
reasoning processes necessary to construct line graphs* Three 
types of line graph* were used: a straight line with a positive 
slope, a straiqht line with * negative slope, and an exponentially 
increasing curve. This area was chosen for investigation because 
of the importance in science of displaying information 
graphically- TPrevioMS research by other investigators was 
concerned with the accuracy of reading various types of graphs and 
with ^measuring graphing skills. This research determined the 
underlying logical reasoning processes needed to make line graphs* 



The three research instruments used consisted of a set of 
instructions, data to make a graph, and two unlined pieces of 
paper. The subjects used were middle school and high school < 
science and Mathematics students who were allowed to use a ruler 
if they thought it necessary and were allowed as much time as 
needed to complete the task* 

The responses were classified into one of nine categories. 
The categories ranged from no attempt to make a graph to complete 
graph with a statement of a relationship between the variables* 
The categories in between represented increasingly more successful 
attempts at ordering data in one and both variables to correct 
scaling of t>V data on the axes* The middle categories also 
represented increasingly more successful attempts at establishing 
a one-to-one correspondence between the variables to pattern 
recognition leading to recognition of a relationship between the 
variables. Middle school subjects exhibited behaviors mainly in 
the first four categories, ninth and tenth grade subjects 
overlapped with the middle school subjects and also overlapped 
with the eleventh and twelfth grade subjects in the middle 
categories, and the eleventh and twelfth grade subjects exhibited^ 
behaviors mainly in the last five categories. 

The categories appeared to be valid with the three types of 
line graphs and the subject response patterns were the sa^e on all 
the instruments. These response categories also showed a close 
fit with Piagetian concrete operational structures for single and 
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double seriation and with formal operational structures foi 
proportional reasoning and cor relational reasoning. 

The implications of this research for science teaching a~e 
these. Teachers can now be aware of what loqical reasoning 
students will brinq to a qraphinq situation. Teachers will also 
be able to understand the reasons why students make certain 
mistakes when they make line qraphs. Teachers will be able to 
make interventions that will not only help students make their 
qraphs coirectly but possibly will help students develop the 
loqical redsuninq to make their qraphs correctly on future 
occasions. € 
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ABSTRACT 



The purpose of this study was twofold t a) to develop and 
validate criterion-referenced tests in order to measure science 
knowledge of students who finished the fifth grade as veil as the 
ones who finished the three cycles of the General Education; b) to 
assess the performance of these teats with a national random 
sample of fourth, sixth, seventh and tenth-graders in 127 
elementary and 43 public secondary schools in Costa Rica* 

Sets of 16 to 20 behavioral objectives were specified in 
order to define a content domain to be measured by each test. 
These sets of objectives were selected after elementary and 
secondary science teachers in several regions of the country were 
consulted. The teachers gave their opinions based on the science 
program and their experience on which objectives represent the 
minimum science knowledge a student must have* At least ten items 
were constructed to match each objective. A panel of five science 
educators chose three out of ten items for each objective. 
Therefore, the fourth-grade test was composed of 48 items, the 
sixth-grade test of 42 items, and the seventh- and tenth-grade 
test of 60 items. The procedure employed to define the content 
domain and to develop and select items to measure the domain 
supported the content validity of the tests* Reliability was 
calculated using KR-21. 
* 

The instruments were administered to 1012 tenth-graders, 1139 
sixth-graders, 794 seventh- and 449 tenth-graders who were 
enrolled in elementary and high schools chosen at random from the 
total of public schools in Costa Rica. Only two objectives were 
mastered by fourth-graders in a specific region and any other 
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objectives were Mst*ri<3 at any other grade levels- Nona- 
referenced analysis of* thf dat* using ANOVAS showed significant 
differences aaonq regions end type of elementary and high schools* 
The tests are very useful for researchers and Science educators 
this being the first attempt to develop and validate C-R tests in 
Science for the Costa Rican Educations! System. 
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ABSTRACT 



This investigation was made on data gathered as a part of a 
larger longitudinal , mult i -dimensional study that has as its ioala 
the examination of the relationship between variables of the home, 
school and self as they relate to attitude toward and achievement 
in science. The purpose of this investigation was to look at the 
characteristics of family environment and determine the nature of 
the contribution of family environment to attitude toward science. 
The data collection took place in a large school district in North 
Carolina. The instruments were administered in the fall, winter 
and 'spring of the school year. 

The two family oriented subscales were targeted for 
examination as regressors to the dependent variable of attitude 
toward science. One of these, the family science subscale 
included items to ^mmnn student perception of their family's 
science support. The other, called family general, consisted of 
items to assess student opinion of the guality of their family 
life. The population under study consisted of over 809 seventh 
grade students and over 1,499 tenth grade students* The students 
were from four randomly selected schools in the district and had 
been previously assigned to their ability-group tracks, which had 
three levels, by pre-existing local school guidelines. 

The statistical design in this investigation was multiple 
linear regression using SAS procedure REG. The population was 
examined by ability group track, by grade and by time. 

In the regression model developed, the probability level 
which indicated the relationship of the family science variable to 
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seienct? attitude w*i* hiqhly siqnificant {fl.OJl level). This was 
for all ability-qroup tracks at each qrade level and over time for 
each qrade level. The family general variable was found to be 
siqnificant in its relationship to science attitude for Track 2 
ability-groups at both qrade levels and over time for the tenth 
qrade , but not over tiae 'for the seventh qrade. The seventh qrade 
Trdfck 2 probability at time 3 for the T-value was 0.0754. 

Family environment is defined as beinq the interactions which 
take place between family members. They are reflected in the 
members 1 behaviors and attitudes in other places such as the 
school. The hiqh deqree of influence of the family on a student's 
sehoolinq is qenerally established. 

It can be concluded that there is a need for science 
education researchers to further examine the family environment 
variable, as previously defined, as a source of alterable 
variables. The positive enhancement of these family influences in 
a student's learninq environment could improve attitudes toward 
science amonq adolescent students . 
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PRESERVICE TEACHERS ' jRETCNTIQN OF CHAINED ATTITUDES TOWARD 
ENERGY CONSERVATION i COGNITIVE RESPONSE OR 
RECALL OF MESSAGE ARGUMENTS 



Thomas R« Kobalia, Jr . 
The University of^ Texas at Austin 
Science Education Center 
Austin, TX 78712 



ABSTRACT 



This investigation attempted to determine if subjects' 
cognitive responses to a persuasive communication are more highly 
correlated with attitude change than the recall of arguments 
presented in the communication. Subjects were exposed to a 
systematically designed persuasive communication and then tested 
for their retention of the arguments presented in the 
communication and cognitive responses. Attitude chanqe was found 
to be significantly correlated with cognitive responses elicited 
immediately following the persuasive communication and cognitive 
responses recalled/three weeks later. No significant correlation 
was found bet wet n^ the recall of communication arguments and 
attitude change./ The results offer a plausible explanation of the 
contradictory findings reported in the science education 
literature regarding the dissipation of attitudes changed using 
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TflE EFFECT OF WRITTEN PERSUASIVE COflMUNICATION ON CHANCING 
ATTITUDES OF EGYPTIAN .^RESERVICE BIOLOGY TEACHERS 
TOWARD TEACHING EVOLUTION 



Hassan Hussein Zeitoun 
The Islamic University of Im*m Mohammad ibnSaud 
The Faculty of Th# Arabic and Social Sciences 
Alkaseen , Br a i da 1~ 
P. 0. Box 1193 
SAUDI ARABIA 



Tho purpose of this study was to determine the effect of 
written persuasive communication on changing attitudes of Egyptian 
preaervice biology teachers toward teaching evolution. The Q 
Pretest-Posttest Control Group Design was chosen as the design for 
this study. The subjects who, participated in this study consisted 
of 154 volunteers {46 males and 198 females! enrolled at Biology 
Section in the College of Education, University of Tanta, Egypt 
during the academic year 1983-1984. The subjects were randomly 
divided into two equal treatment groups: 1) the experimental 
group (the persuasive communication groups ; and 2) the control 
group (the control communication group). Two different treatment 
materials were used as a part of this investigation! 1J the 
persuasive communication which consisted of a written message, 
printed information on the importance of teaching of evolution to 
secondary school students, and 2) the control communication which 
consisted of a written communication about air pollution. The 
Attitude Toward Teaching Evolution Scale was developed to be used 
in this study. This scale was administered as a pretest and 
posttest to assess attitude change. Analysis of cover iance was 
used to analyze the data. The findings of this study indicated 
that there is a significant difference (at the .i5 level) in the 
adjusted posttest mean scores between the experimental group and 
the control group. This difference was in favor of the 
experimental gtoup. it was concluded that Egyptian preservice 
biology teachers who received the written persuasive communication 
had a positive change in their attitudes toward teaching evolution 
to secondary school students. 



Abdelmoneim Ahmed Hassan 
College of Education 
Al-Azhar University 
Cairo, ECYM 1 



ABSTRACT 
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AN IMCUIHV INTO THE PnENOMTNOM OF 
UNDERSTAND INC AfiSTHACT CONCEPTS 



Nasrine Adibe 
Long Island University 

C. w. Pott Campus 
,School of Education 
Greenvale, NY 11548 



ABSTRACT 



In this study two methods were used: indepth review and 
synthesis of related literature and six pilot exploratory studies 
conducted by the author durihs the last decade. 



This study was attempted to define abstract concepts, 
delineate the sental processes involved in abstraction and draw 
implications to curricula and instruction in science. 
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J\ PRELIMINARY REPORT ON HIE EFFECTIVENESS OF A YEAS LONG 
INTERVENTION TO PROMOTE SCIENTIFIC LITERACY 



Dale R, Baker 
University of Utah 
Department of Educational Studies 
133 ME 1 1 
Salt Lake City, UT 84112 

Hichael D . Piburn 
Westminster College of Salt Lake City 
Department of Education 
Salt Lake City, UT 84105 



The purpose of this study was to develop a ninth qiade 
curriculum thn taught the skills of scientific literacy, moved 
students from concrete to formal thought, and to determine whether 
variables such ab\ per sonali ty , field dependence/independence and 
attitude are mi tigating^factors in the acquisition of reasoning 
skills. The selection of materials and their sequencing was based 
on Piagetian theory. The definition of scientific literacy was 
taken from Arons 1 descr ipt ion ain the sprinq-1983 issue of 
Daedalus . The study was conducted in an urban catholic high 4 
school^ There were 250 student in the study randomly asjigned to 
three .teachers who taught the course, students received generic 
instruction on the skills of makinq observations and inferences, 
measuring, classifying, frames, of reference, spatial ability, 
ratios and proportions, making combinations, controlling 
variables, hypothesis testing, logic and understanding scientific 
models. Content was sel =ted to bring the student to an 
understanding of specific scientific models. Students were also 
tested on their ability to transfer these skills to content areas 
and own their mastery of content. Seventy students were chosen at 
random to be clinically tested for cognitive level using Piagetian" 
instruments and the embedded figures test. Preliminary analysis, 
indicates that skill acquisition was facilitated by instruction. 
Skill acquisition was more difficult than was anticipated for 
ninth grade students. The course also made a significant impact 
on students' attitude toward science. An issue of major 
importance was the assignment of grades because of the 
developmental underpinnings of the course. Another issue of 
concern was the students 1 and parents' attitude to a process based 
rather than a content based course. 
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COGNITIVE PREFERENCES AND SCIENCE TEACHING BEHAVIOR 



Paul R. Boehlke 



Dr. Martin Luther College 



New UlJO, M« 56873 



Japes A* Shyraansky 
University of Iowa 
Science Education Center 
Iowa City, IA 52242 



ABSTRACT 



The purpose of ^ this exploratory study was to search for 
possible relationships between science teachers* observed 
classroom behaviors *nd their cognitive preferences as aeaiured bv 
a written instrument. J 

Fifty-six teachers in grades*five throuqh eight were observed 
teaching science lessons, Each teacher chose three lessons for 
the study. A behavior coding syste* was used by trained 
observers. Behavior codes were analyzed on an Apple II 
aicrocomputer . Anecdotal records were also kept. The teacher^ 
completed the Science Cognitive Preference Inventory (SCPI) which 
measures preferences for recall, principles, applications, and 
questioning. Three groups of teachers were formed* one highest 
in questioning, one lowest in questioning, and one with indistinct 
cognitive preferences. 

ftajor conclusions were: 



1. The three groups of teachers classified on the basis of 
their cognitive preference tests were foifod to exhibit 
different teaching styles significant at «.fl53. 

2. Correlations between particular behaviors increased when 
data fro» teachers with only distinct preference scores 
were used, indicating that teachers with distinct 
preference scores may also have »or^ distinct teaching 
styles. 

3. The results of anecdotal records lent support to the 
cognitive preference construct. ° 

c 

4. The results of intercorrelations, factor analysis, and 
score patterns indicated a lack of discr iaination 
between the recall jnd principle preferences. This lack 
of discrimination may call into question the traditional 
definitions of the nodes, but not the entire construct 
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far which support was found, especially in the area of 
preference for questioning. 
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A STUDY OF STUDENT ATTITUDES TOWARD SCIENCE-TECHNOLOGY -SOCIETY 
RESULTING FKJM VISISTATION TO A SCIENCE-TECHNOLOGY MUSEUM 



Kevin D. Fi*?son 
Kansas State Unive sity 
Department of Curriculum and Instruction 
239 aluemont Hall 
Manhattan, KS 6606 

Larry G, Enochs 
Kansas State University 
Department of Curriculum and Instruction 
251 Bluemont Hall 
Manhattan , KS 66506 



1 



ABSTRACT 



The problem of the study was to determine if visitation to a 
specialized science-technology museum affected student attitudes, 
toward Science-Technology-Society (STS)? and if so, in what ways 
teacher use of planned instructional strategies for the museum, 
anc prior student experience with STS, correl**ed with these 
attitude changes. 

The null hypothesis of the study was that there would be no 
significant differences in attitude toward STS between students 
who had^ visited science- technology museums and students who had 
net visited such museums. Three subordinate hypotheses were also 
tested, aimed directly at those students who had visited 
s. lence-technology museums. These hypotheses dealt with the 
extent to which teachers' use of the museums was planned and how 
this planning related to student attitudes toward STS » 

A nonequivalent control group Resign utilizing pretests and 
post tests was used. Subjects were in intact groups with unequal 
n s. Subjects included Kansas students from grades 6-8. Prior to 
pretesting, all subject Were given the Student STS Questionnaiare 
to determine prior exposure to STS and to establish socioeconomic 
status. All subjects were pretested using the Scientific 
Attitude s Inventory (SAI). Pretesting occurred during the fall 
semester and prior to visitation to museums. Three weeks later, 
all subjects were again given the SAI, thi# time as the posttest. 
During pretesting, teachers were given the Teacher STS 
Questionnaire to determine prior use of STS in the classroom and 
tg determine the extent of instructional planning for a'-.teun 
visitation. This latter component served only for thosi. teachers 
whose students visited museums. Nonvisiting teachers did not 
receive questionnaires including this component. Teachers whose 
classes visited museums were interviewed at the time of 
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posttest inq to further delineate instructional strategies used 
with museums* o 



Analysis of covariance, using pretest scores as the 
covariate, was employed on a 2 X 2 matrix coffipar inq prior student 
STS exposure and museuci visitation. A second analysis of . 
co* riance was utilised on a 2X3 matrix comparinq prior student 
STS exposure and levels of teacher instructional strategy employed 
in museums. Further analysis was done comparinq student attitude 
changes and various demographics of subjects. 
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IDENTIFYING STUDENTS' DIFFICULTIES IN UNDERSTANDING CONCEPTS 
PERTAINING TO CELL WATER RELATIONS : AN EXPLORATORY STUDY 



The study attempts to identify students 1 conceptual 
difficulties *a under s tand i nq concepts and processes associated 
with cell water relations (e.q., osmosis) and tp find out possible 

» reasons for these difficulties. This area was chosen because 
osmosis is a key concef5t for many important life processes and 
consequently it is studied repeatedly in schools. Yet, experience 
and previous research has indicated that many students have had 

' conceptual difficulties in this area, perhaps because of the 
dependence on basic concepts in physics and chemistry (e.q., 
diffusion, solubility, particulate nature of matter, potential) 
which teachers may wrongly assume that students have mastered in 
their previous studies , Three research strategies were used* 
content analysis of cofit.ivonly used textbooks, three paper and 
pencil questionnaires featuring 72 true/false items and individual 
interview* based on two demonstration experiments. One hundred 
forty-two students in grades 9, 10, 11 participated. The main 
findings were: 



1. Certain concepts are presented by the textbocks in ways 
which may confuse students. 

2. Certain textbooks, e.g., the BSCS texts, hardly mention 
osmos i s . 

3. in all questionnaires there were no differences between 
the different qrade levr^s. 

4. Concepts which appeared to raise difficulties were 
osmosis, osmotic pressure, potential. 

5. Serious misconceptions exist with regard to basic 
concepts such as solutions, solubility, particulate 
nature of matter and molecular movement. These mis- 
conceptions are partially responsible for difficulties, 
in understanding osmsotic relations. 

6. Teleology and anthropomorphism are widely used as if 
.they provide causal explanations. 



Y. Friedler 
Hebrew University 
Israel Science Teacher Center 
Jerusalem, Israel 91904 



ABSTRACT 
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7. Students often ua«* textbook definitions of osmosis and 
diffusion without iuily under stand i nq these concepts. 



This exploratory study points at the need for large scale 
comprehensive -search which can the same strateqies in order 

to substantiate and extend the findinqs. Subsequently , 
instructional materials und strateqies should be designed *to reach 
better comprehension of the concepts and processes associated with 
cell water relations. 
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HOU DOES THE USL OF NCUSDAY • S SCIENCE EDUCATION SERIES 
PROniiAr AFFECT SELECTED NINTH GRADE STUDENTS 1 
CO/;ri<EHENSXON OF SCIENCE READING f MATERIAL? 



Har*. Id Fr iend 
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Sol Karsch 
Block r.S. 25 
34-65 192 Street 
Flushing, NV 11358 

Shirley Sieqel 
Block I.E. 25 
34-65 192 Street 
Flushing, NY 11358 



ABSTRACT 

Reading is a communication process that is crucial to 
students in all learning areas, but especially in science. 
Printed text materials are the most widely used teacher aids in 
the science classroom, whether working individually or in groups, 
students are constantly referring to textbooks, articles, 
handouts and laboratory manuals. If used properly, such material 
can facilitate student achievement. It is imperative that 
students comprehend science reading material. 

The purpose of the present study was to determine how the use 
ot Newsday s Science Education Series Prog ram affected selected 
ninth grade students' comprehension of science reading material. 

The students involved m the study were 136 New York City 
ninth graders, divided into six Classes. Three classes consisted 
of students with standardized reading and mathematics scores at 
least two years above grade level, while three classes consisted 
of students with standardized reading and mathematics scores on 
grade level. All students came from Queens, New York. Some 
walked to school while others used public transportation. They 
were, of a middle socio-economic background. The sample w 1 about 
one-half male and one-half female. 

The Degrees of Reading Power was administered to the sample 
in March 1984. The instrument assesses a student's ability to 
comprehend prose material written at various levels of difficulty 
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has « psyehol ingui*t ic orientation, and resembles a modified Cloze 
format. 

One class (n*19J with student* 1 standardized reading and 
cathemat ics scores at least two years above grade level, and one 
class (n»24 ) with student*' standardised scores on grade level , 
followed the Nowaday Science Education Series Program format. 
Once each weeJTJ for ten weeks, a~newspaper science article was 
selected and used according to Newsday ' s directions. 

One class (n«29) with students' standardized reading and 
mathematics scores at least two years above qrad" level, and one 
class <n«2i) with students 1 standardized scores on qrade level, 
read the same newspaper science articles as the first two classes 
cited,, but the science teacher did not follow the Newsday formats 
The students read the science articles , discussed the content, and 
answered questions per taininq to the articles. The science 
teacher never saw the Newsday Prog ram . 

Finally, one class (n«21) with students' standarized reading 
and mathematics scores at least two years above qrade level, and 
one class (n*22) with students' standardized scores on qrade 
level, did not use Newsday [ s format and did not read any newspaper 
science articles. The science teacher used the newspaper science 
article the other two qroups (four classes) had read, but only to 
teach the article's content. The teacher never saw the Newsda y 
Program . The three science teachers involved in the study had 
sTmTTaT professional backgrounds. 

After ten wet'ks, the Deqrees of Reading Power test was 
administered again. Correlated t-tests were usod to evaluate the 
null hypothesis, "There is no change in selected ninth grade 
students' comprehension of science readinq material, whether the 
students used the Newsday Science Education Ser ies Program format, - , 
newspaper science articles alone/ or were taught only content from 
specific newspaper science articles." 

Students with standardized reading and mathematics scores at 
least two years above qrade level did not show a statistically 
significant difference between pre-test and pos t-tes t 'Degrees of 
Reading Power scores when tauqht using Newsday ' s Program , or when 
taught newspaper science articles' content without the article. 
The null hypothesis must be accepted. But, when taught using the 
news paper science articles alone, there was a significant 
increase in the post-test scores at the .01 level. The null 
hypothesis must be rejected* 

Students with standardized scores on grade level who were 
tauqht using newspaper science articles alone, or who were taught 
newspaper science articles' content alone did not shpw a 
statistically significant difference between pre-test and 
post-test Deqrees of Reading Power scores. The null hypothesis 
must be accepted. But, when taught using Newsday' s Program , there 
was a significant increase in the post-test scores at the .85 
level. The null hypothesis must be rejected. 
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THE PORTRAYAL OF MINORITIES AND WOMEN IN SELECTED 
ELEMENTARY SCIENCE SERIES 



Jesus Garcia 
Texas A * M University 
Department of EDCI 
College Station, TX 77843 

Richard It. Powell 
Texas A & M University 
Department of EDCI 
College Station, TX 77843 



ABSTRACT 



The purpose of this study was to determine the quantitative 
and qualitative porvrayal of females and minorities in the 
illustrations of seven contemporary elementary science textbook 
series. An evaluation instrument was devised to determine the 
current status of the targeted qroups. Illustrations were 
evaluated on the basis of minor i ty/nonminor i ty and r^le/femaie 
representation. The activity and assumed role of the individuals 
were also tabulated. A total of 5,965 human illustrations were 
evaluated. The results reveal that the female children group is 
represented with greater frequency than are other child groups. 
Minority children are represented less often than nonminor i ty 
children and female and minority adults are depicted less often 
than nonminority male adults. The textbooks evaluated in this 
study display science positively for ©ost societal qroups. 
However, minorities are underrep. *sented and illustrated in a 
limited number of career roles. * -oiications and suggestions for 
teachers, supervisors, and teacher educators are provided. 
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THE VI£W OF SCIENTIFIC LITERACY AS JHfESDNTED 
IH EARTH SCIENCE TEXTBC 
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278Q Day Area Louievard 
Houston, TX 77058 

Euqene L. CtUappetta 
University of Houston-University Park 
Department of Curriculum and Instruction 
Houston, TX 77S04 



ABSTRACT 



literacy not been reached. S scientific 

appear to be the message and the vehicle of the curriculum in 
^iences. Therefore, students who learn science flom textbooks 
which do not adequately reflect a balanced view of science 
necessary to promote scientific literacy cannot be exited to 
become scientifically literate citizens!" expected to 

detai? Ci H^t^ C ^ itera f y haS been defined an f ' descr ibed , often in 
detail, durinq the past two decades. It has been noted that 
everything that has anything to do with science na! Slcoml 
associated with scientific literacy. A model of sci^Ufic 
lllVJl* f aS s y ntnesi2ed fr«" these past studies. The our 
aspects of scientific literacy agreed upon by investiaator I and 
included in the model are (1) Basic Knowledge of Sc enc ? m 

ici^^^H*/^^" ° f Science - <3) Thinking Processes of ' ' 
Science, and (4) Interaction of Science, Technology and Society. 

BcienJ?f?e d tM? determine whether textbooks reflect the qo*l of 
scientific literacy, an instrument was developed with which 
textbooks could be analyzed. The four aspects of scientific 
: ^ c ^ f °™ ed the basis of the instrument, content ana ysis 
provided the technique. Science educators, usinq the instrument 
analyzed the five earth science textbooks adopted by tJJ Stafe o' 
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Texas for the dCcKiun. *c years 1983-19B9. The results of the 
analysis were .analysed to determine the level of inclusion in 
qeneral of each aspect of scientific literacy. The results 
indicated that earth science textbooks heavily favor the basic 
knowledqe aspect of science and thuu do not reflect the qoal bf 
scientific literacy* 

i)i nee the textbooks cannot be considered a source of 
scientific literacy, the implications for Science education arc 
clear* (1) Eoth inscrvice and preservice teachers must be made 
aware of the nature of the textbook and its impact in the 
classroom. (2) Additional curricula materials must be developed 
to supplement"' the textbooks* (3) The instrument developed durinq 
this study can be used by teachers faced with textbook adoption 
dec i s ions . 
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PWESERVICE SCIENCE CPUCATIQN - WHAT 
AFFECT METHODS CLASSES? 



Paul S. Markovits 
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Bozeaan, MT 59717 
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Montana state University 
Department of Secondary Education 
Bozeraan, MT 59717 



ABSTRACT 

Five years 'of data related to teachers 1 perceptions of 
learninq and knowledge were analyzed to ascertain whether 
differences existed between preservice elementary and secondary 
science students. The data were qenerated froa a questionnaire 
derived from assumptions about learninq and knowledqe. The 
assumptions speak to five areas of learnings motivation, 
conditions of learninq, social learninq, intellectual development 
and evaluation. Knowledqe assumptions comprise a sixth area. 

The data were analyzed usinq a Chi Square statistic with the 
probability set at the .05 level of significance with the number 
of c-ses (n) being 435. There were no significant differences in 
prescu^es for either elementary underqraduate and graduate 
students or secondary underqraduate students. No significant 
differences occurred with post scores between undergradgc te and 
graduate elementary education students. However, siqnificant 
differences occurred between undergraduate elementary and 
secondary students in the areas of assumptions about motivation, 
conditions of learning and knowledge requirements of school 
children. 

The study supports the NSTA recommendations for certification 
of elementary and middle/junior hiqh science teachers* Also, 
there is some indication that inservice and preservice education 
need to follow varying paths. 
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AN EVALUATION OF HIE ELEfiENTAKY SCIENCE flETHODS CLASSES AND 
OTHEX METHODS COURSES AS PEKCKXVED DY BO Til PRESERVICE 
EDUCATION TEACHERS AND CLASSROOM TEACHERS 



The problem of this study was to determine the effectiveness 
of the science methods course as compared to other methods courses 
in elementary education at Indiana University Southeast. The 
survey was administered for three consecuti"* semesters to both 
classroom teachers and preservice teachers. 

After administering the questionnaire to both the classroom 
teachers and preservice teachers, percentages for each question 
were analyzed- When weans and standard deviation* were analyzed, 
no significant differences were found. This supports that both 
the experienced classroo® 'teachers and the preservice teachers 
Jwere in agreement on the preparation of the preservice teachers. 



Ava r\ Pugh 
Northeast Louisiana University 
Monroe, LA 71209 



ABSTRACT 
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ATTITUDES OF UNIVERSITY CANDIDATES TOWARDS LEADING ACTIVITIES ' 
AIMED AT PREPARING THEM FOR SCIENCE STUDIES 

* 

Zahava Scherz 
The Weiz.mann Institute of Science 

Department of Science Teaching * 
Rehovot 761C0, Israel 

(licbucl Michnian 
The Hebrew University 
Institute of Chemistry 
Jerusalem, Israel 

Pinchas Tamir 
The Hebrew University 
Institute of Chemistry 
Jerusalem, Israel 

ABSTRACT 

ac *i«?^ ntS ' ottitudes ' expectations and opinions about learning 
activities we investigated before and after one year of science 

to lit pa" -I.do^MU;" °™ air * wa * P" *™ Post administered 
to IjV pa., >,r.,dsnts [19% of whom were classified as academically 

c»DecrJh« 1 ?« f Jh d - ntf i Sf, ° W * d that P ro ^ective science students 1 
expect that in their learning preparation proqram, studv skills 

no rililnc', *Tt " ^ ficient --"tific readLg ,'essa? 'writing* , 

, hn ' data analysis or orientation in the scientific 
•uhw?' P y an i»P<>rtant role beyond that of merely 

studen^T V teaChi ^- Tnese Earning skills were considered by 
students to have a significantly greater influence on future 
success in university studies than factors like talent, hard work 
or socioeconomic origin. However, students perceived their 
faT^riow/ 1 ^ t0 many learnin£ ' Bkills activities to be 

offeJ^VJh* 111* thSt t th ! learnin< 3 ^ills instruction actually 
offeied at the PAS was far below what they would have liked it to 
tr^i^n ? dl ^ at4sfac tion was not found in relation to 
traditional subject matter oriented activities, some of which were 
even judged to be superfluous. were 

It was concluded that learning skills should play an 
important cole in remedial program for disadvantaged students 
either in preacademic programs, or in upper classes of secondary 
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school, or in the first year in colleq* ♦ An example of the 
potential and actual contribution of such a study skill prograa to 
loproved achievement is briefly discussed* 
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THE ROLE or PRE-PLANNING CURRICULUM EVALUATION 
IN SCIENCE EDUCATION 



Pinedas Tamir 
Hebrew Uni versi ty 
Israel Science Teaching Center 
Jerusalem, Israel 



ABSTRACT 



A new dimension designed as Pre-Planning Evaluation (PPE) is 
proposed as complementary to the two currently used forms of 
evalution namely formative and suaunati ve . The purpose of PPE is 
to provide data base to curriculum development deliberations in 
order to assist in decision making and guard against neglect of 
imfortant issues, ppe is certainly essential when no pertinent 
evaluation data exist, but it was found to be useful even in cases 
when evaluation data of previous generations of curricula do 
ex i & t • 

Three case studies are presented to illustrate the nature and 
potential of PPE: the biology curriculum in Israel, th« high 
school biology curriculum in Australia and the electricity 
curriculum in technical high school in Israel. Examples of 
findings and conclusions of PPE studies are: 

1. In elementary grades the needs of individual students 
snould take precedence over the demands of subject 
matter and society. 

2. The best way of meeting the needs and matching the 
capability of elementary school students is to study 
macroscopic organisms {plants and animals) and to 
become familiar with phenomena in the immediate 
environment • 

3. Quantitative statistical treatment of data should be 
done mainly in the senior high school. 

4. More emphasis should be given to human biology and its 
appl ica t ions . 

5» Narrative of inquiry is an appropriate and desirable 
way to presenting biological reading materials to 
students of all ages. 

6. Continuous short time revision of laboratory manuals 
is very important. 
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iClS;""?; t « l,Bl « u « *» electricity becomes 

"f" '"J , to 13 Vears. Hence, much of what 

d ^ W , h -,r" t ?. "°" an(1 do on their job will 



be* 
How 



deferent run. what they have studied in school, now 
the KSS? PrCparCd CO C ° Pe Wlt " ra, ' id ch ™«" in 

The last c«ise stuuy, namely that dealinq with electricity i~ 

JuT^°rT ViWt :* lVe f nd lnV ° lves dflta ^Ollec on fror eleven 
Sir^n^f r , clovant Population* as well as analysis of variety of 
' do :: m : A "umat of data presentation which "* ° f 
I , i r r ,S1 ° n jft<J Utilization of PPC information in 
tilt m deliberations is presented as well. There, is evidence 

esul ? .S SJJ'r" ° PPL ' datd t0 M »»culu. Fanners indeed 
result*, m better and more comprehensive deliberations with 
bjjljncjd attention t ,iven to subject matter, stuSenrs? toners and 
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ANXIETY LEVEL? OF STUDENTS TAKING RETIRED 
COLLEGE SCIEfKTE COURSES 



fiary Westerback 
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Clemencia Gonzalez 
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C. W. Post Caapus 
Geoloqy Department 
Green;alrj, NY 11548 



The purpose of the study is to aieasur* initial anxiety levels 



„ and examine the science and math backgrounds of £ll college 
students taking Science courses to complete their science 
requirement in*the following disciplines: tiology, chemistry, 
geology, physics and psychology. 

Data were collected in September 1984 from about 760 
students. The data are now being placed on cards to be optically 
scanned and entered into the computer to -be processed using SPSS. 
This process will be completed by early December and the analyses 
will be done in January* 

This will provide actual data on initial anxiety levels in 
various disciplines and will include analysis of scores for males 
and females and choice of academic major. It is "base line data.* 
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INVESTIGATION Of PRLilNTflY PLANETARIUM ACTIVITIES s 
ADVAfJCK ORGANIZERS .VERSUS PLGMHL'MONIC DEVICHS 



Thomas VJ. Cj i les 
Hemprield A*ea School Disstrict - Planetarium 
B.D. 6, Box 77 
Creensburq, PA 15GA1 



Paul li, Uell 
Pennsylvania State University 
University Park, PA 1-6802 



ABSTRACT 



The purpose of this study was to compare the effects of 
advance organizers and 'mnemonic instruction in lessons presented 
at a planetarium. The comparisons of treatments were made at 
three student achievement levels in order to compare interaction 



The study examined effects Ol the mediators on learning in - 
the planetarium classroom. A related question posed by the study 
asked if preentry instruction increases effectiveness of the 
plar'tarium instruction. 

The scheme or the i nvestiqation was a nonrandomized posttest 
desiqn with tenth qrade students in an intact school system as 
subjects of the study, 

fane class sections including 233 students participated in 
the study. Three class bections were randomly assigned to each 
treatment with one class section from each achievement level 
receiving each treatment. Th* control qroyps were not involved in 
any preentry planetarium lessons. The other treatment groups 
irtflyded groups instructed through advance organizers before the 
planetarium instruction and groups instructed in tne use of 
mnemonic device use before the planetarium instruction. 



Reliability was examined in the posttest through the" Spearman 
Urown formula and the items were compared through use of the split 
halves formula, a committee of Earth Science instructors in the 
school system examined the validity of the instrument. 

The analysis of variance conducted on the posttest scores 
indicated significant results at the .35 level in the case of 
advance organizer treatment qroups. The Scheffe formula was used 
tor further comparisons of the data. The Duncan method also 



effects. 
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indicated significant effectiveness of advance orqanizers upon the 
ef f tct i tftMii'a& of the instru:tion. 

The mncmorur strategy natruetion was found to significantly 
impiove leatnwu; per f orniance of the LMH classes who were the 
lowest level of student' achiever* in the study. Perhaps this 
indicates that a Majority o' students build their own mnemonic 
Strategies. 

The investigation produced data that indicated that preentry 
activities do have significant positive effects on planetarium 



lesions . 
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thl crrrcTs or problem format, number of independent variables. 

AND TliEXR INTERACTION ON STUDENT PERFORMANCE ON A CONTROL 
Or VARIABLES REASONING PROBLEM 

John R • Staver 
University of 1} lino*s at Chic*qo 
Colltqe of Education 
Dox 4348 
Chicaqo, II. 6U680 

ABSTRACT 

forn,J h, ,L S ,Ho y WJ f dt ' s ^ ned to investigate the effects ol problem 
of d - I, I ° ^ riables the problem on the responses 

fine r Ti control of variables reasoning task. The Bending 

Hod* prob en. was used. A 4 X 2 factorial research design with 
tour ieveU ot the number of variables and two formats (essay and 
multiple choice) was set up tor the investigation . Five hundred 
torty-eiyht eighth graders in 24 science classes in a suburban 
puMic school district northwest of Chicago participated in the 
study. Students were administered the Bending Rods problem in 
qroups in their science classes. Each classroom was randomly 
assigned to a cell in the research design, initial ana'^ia 
indurated that four levels of the number of var- u oies in the 
prob-len, should be pooled to two levels. This was accomplished by 
combining the level on e.ch extreme with jt-s adjacent level 
Analysts ot variance indicated that: 1) task format had no'effect 
on subject's scores; 2) the 2-, 3- variable forms toqether were 
Significantly less difficult for students than were the 4- 5- 
variable forms toqether; and 3) .ne differences between subjects' 
mean scores on the 3- var i le essay versions and the 4--, 5- 

variable i-ssay versions are « : -n r f icantly greater than the mean' 
scores ot corresponding nr. itip.e choice versions of the task, 
which exhibit rather uniform, intermediate scores. Discussion 
focuses on interpretations that include; 1) task demands on 
woiking memory; 2) Pascua 1-Leone « s M-energy; and 3) the use of 
synthesis and exclusion strategics in solving essay and multiple 
choice tasks, respectively. Implications for science teachers are 
set forth in view of these discussion points and their relevance 
to test construction and classroom assessment of learninq 
objectives in science. 
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THE ROLE OF PRACTICE IN INVENTING TOE RULE 
FOR SOLVING LOGICAL SYLLOGISMS 



Dorothy A. Petrushka 
Somerset County Colleqe 



P. 0. Box 
Soaerville, 14 J 0B87C 



ABSTRACT 



Science educators have recognized that some degree of logical 
reasoning is required for success in science* To be able to 
predict success in science subjects, students have been evaluated 
for their logical abilities by various tasks, one of which is the 
logical syllogism. The results of these investigations have led 
the investigators to conclude that most science students are 
illogical. The evaluating instruments were constructed with 
symbols (e.g., size and shape) in order to follow the 
'hypothet ica 1 -mathematical* model of Piaget, More recent studies 
nave demonstrated that success with the syllogisms is appreciably 
greater when the subject matter is familiar, and that skills 
demonstrated on these tasks are transferable to other contexts, 
also familiar in content. These studies also suggested that some 
degree of gener a 1 i zabi 1 i ty can be expected to occur, and indeed 
was realised by an increase in proficiency with the 
symbolic-content conditional sy llog ism . 

based on the results of these investigations, an experiment 
was conducted to see whether practice can enhance the 
transferability of skills from f ami liar -content tasks to symbolic 
content tasks for both the conditional (if, then) and the 
inclusive d i s ] unct ion {or, or both) connectives* Symbolic-content 
taskr, were administered just after the beginning of the semester, 
and near the end of the semester* Fami 1 i ar -con ten t tasks were 
administered just after the beginning of the semester, at 
mid~semester , and again near the end of the semester. Subjects 
were students enrolled in an in-troductor y biology course for 
non-science majors. Subjects received no feedback regarding their 
success on the tasks, nor were they furnished with the appropriate 
answers. Therefore, any improvement in proficiency would be due 
to 43 direct transfer of skills. The results were dramatic* There 
was a definite significant improvement in proficiency with 
symbol i c-con t*?n t tasks for both operators. In £act for the 
conditional syllogism, there was virtually no difference in 
proficiency between familiar-content and symbolic content on the 
final set of tests. Some difference still exists for the 
inclusive disjunction syllogism due to type of content. However, 
the increase in success between the pre- and posttests indicate 
that a highly significant increase in proficiency occurred. This 
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experiment draj.iut »cally demonstrates that even minimal practice 
with rami Uar -content sylloqi" can lead subjects to invent the 
rule* necessary for .solving, sy .>oi ic-content sylioqisms. 

The implications for science education are tremendous. If we 
consider loqical aptitude a requirement for success in science, 
then we are bound to encouraqe the deve lopment of these skills if 
we want our students to be successful. By incorporating everyday 
situations or subject matter intcf* loqical problems, and by 
providinq these materials tor practice, eventually we could expect 
the development of loqical thouqht of the kind necessary to 
scientific inquiry. 
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A .STUDY Or DIFFERENTIAL PROBLEH-SlDLVINC BEHAVIORS 
IK PROCESSING A SCIENCE TEX? PASSAGC 

4' 

Marianne n. Detkouski 
University of North Florida 
College of Education and Human Services 
Division of Curriculum and Instruction 
• Jacksonville, Ft 32216 



Sandra Kirk -McDonald 
University of North Florida 
College ot Education and Human Services 
Division of Curriculum and Instruction 
Jack lion vi 1 le , FL 32216 



This tudy qathcred protocol data related to how students 
process mf 'or mat ion obtained by readinq a passaqe related t ■> 
inertial reference frames* Two qroups of tenth qrade students, 
one of which consisted of students identified as potential 
National Merit Scholars, and another which consisted of students 
who wvre unrolled jn Sioloqy I in a larqe, middle SES hiqh school 
read a science text passaqe and then answered a set of six 
questions requiring that they apply the new material in novel 
situations. haw ana" weiqhted test score data and readinq times 
were compared, and as expected, the academically talented students 
achieved hiqher raw and weiqhted scores; their readinq times were 
also lonqer . The focus of the study, however, was the analysis 
of the tape recorded interview data about how they processed each 
question. Interviews were conducted by the inves t iqa tor s in 
one-on-one situations, and verbatim transcripts of the interviews 
were made . Test questions were specifically desiqned to reveal 
problem solvinq strateqies. The academically talented students 
were more verbal, more methodical in comparinq questions to the 
passaqe, and mote likely to relate questions or parts of the text 
to their own past experiences. The averaqe students often looked 
tor a literal match between the questions and the text, and were 
much more likely to answer questions based on previously held 
"naive theories," which sometimes were in direct conflict with the 
text '-motor lal . The results of the study suqgest that caution is 
needed in assuminq that students will learn effectively from text 
presentations of new concepts. 
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FACTORS RELATE TO DEC JSION-MAK ING 



Phi Hip A. Heath • 
The Ohio state University 
"Columbus, OH *3210 

Arthur L. V/hite 
■< The Ohio State University 
Columbus, Oil 4 J21U 

Donna F. Berlin 
The Ohio State University 
Columbus, OH 43210 

John Park 
The Ohio State University 
Columbus , OH 43210 



ABSTRACT 



Decis ion-makinq is very similar problem solving in reqards 
to the mental skills involved. Decis*^ ,-makinq involves values 
and ethical considerations that problem solving situations may or 
may not include. Little attentipn is paid to curriculum 
development or instructional procedures for teachinq 
decision-mak inq skills to children. 

The decision-making process can be broken down into a series 
of processes. .They include the identification of the problem, the 
qeneration of alternative solutions, the recognition of the 
consequences of the alternatives and the selection of a solution 
from the alternatives. 

It is suggested that there is a stronq and direct 
relationship betweeen the number of alternatives a child can 
generate and the quality of the decision. Therefore, the 
comi>onent of the dec i s i on-mak i nq process selected for this 
research is the ability of children to qenerate a variety of 
alternative solutions in a decision-making situation. Aftei the 
critical factors of the environment related to this skill are 
identified, then future efforts will be focused on the factors 
related to the quality of the decision made • 
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TEACHERS' «;«CfirTIOHfl OF MAINSTREAM IMC IN AN INQUIRY 
OttlEMTCD ELEKE NTARY SCIENCE PHOGRAH ™ WJM 

Ronald K . Atwuod 
University of Kentucky 
112 Taylor Education Buildmq 
Lexington, KY 4C5OG-0fll7 

Ben R„ Oldham 
Fayette County Schools 
701 East Main Street 
Lexington, KY 40502 



ABSTRACT 
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result* of the survey cannot U? qeneralized to elementary level 
science qener a 1 1 y , or even to the national sample of SCIS 
teachers, the findings do suqqust that SCIS can work well for 
handicapped children. Because of the potential benefits of 
science for the handicapped, replication of the survey in school 
systems usinq SCIS and other science proqrartis seems warranted and 
is recommended. 
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Session D-21 



A COMPARISON OF THE REASONING ABILITY OF 
GIFTED AND UA JNSTftUAIlED STUDENTS 



Miehae 1 Pi bur n 
Wesstnunster College of Salt Lake City 
1840 S. L\ 
Salt Lake City, UT 84105 

Morris Enyeart 
Woodbridge Board of Education 
Woodbr idgc , NJ 07C9 5 



A aam» le of 217 students from an elementary school Gifted and 
Talented program with an emphasis on science were compared to a 
group of older ma ins treamed students, and found to be accelerated 
by two to three grade levels,. 

Measure*, used m this assessment were a battery of Piagetian 
tasks (controlling variables, combinations and probability), a 
maasutt- or prepositional reasoning ability (Prepositional 
Reasoning Test) and a variation of the four-card hypothesis 
testing task- The differential success of the G&T students over 
the comparison group sugqests that they are truly gifted in regard 
to very basic reasoning skills. 

The criteria for inclusion in such programs vary from case to 
case, and are rarely well defined. Standardized aptitude tests 
may be appropriate for an academically oriented acceleration 
program, but piobably are not for local pullout enrichment 
programs. A more general battery of reasoning tasks, such as 
thobc 'uhfiJ in this study, should be included in the selection of 
students for such GfcT programs. 
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TEACHING SCILNCK TO GIFTED CHILDREN; 
THE fiODLL AND TOE flESSACK 



Lila F . Wolfe 
McCill; University 
37US P.cTavish Street 
Montreal, Quebec , Canada \l 3 A 1Y2 



ADSTKACT 



This paper is concerned with the kind of messages about 
science conveyed to 23 young gifted children during the 
utilization of a particular teaching model. Five science lessons 
were analyzed by applying a newly developed scheme to the 
classroom interactions — both discourse and science activities. 
The scheme enables one to identity three views about science t two 
polar views of sensationalism and formalism, and a rational, 
balanced via media view. The clues of the scheme also reveal how 
these views are being conveyed to the pupils. The pedagogy in 
this gifted class involved the application, by a "master" teacher, 
of the Calvin Taylor Multiple Talent Approach — a teaching model 
which focuses on developing six talent areas'- in order to enhance 
the inquiry skills of gifted and talented children. The talent 
areas include creativity and decision-making talents, planning and 
forecasting talents, communication talent and thinkinq ability. 

Recognizing that gifted children have more general knowledge 
and more varied experiences than pupils not so ident i f led / i t was 
hypothesized that application of the Taylor model would facilitate 
the children's acquisition qf a via media view about science. 
Thii was not borne out. Analysis revealed that only two of the 
six inquiry skills were being developed during the lessons, and in 
such a way as to convey a sensationalist view of science more 
often than a via media view. The results of this study could have 
important implications for teaching science to gifted children and 
for planning and * implementing new science curricula in these 



classes * 
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STUDKHT CONCLPTIONS OF NATURAL SELECTION 
AND ITS ROL£ IN EVOLUTION 



B^th A. Dishop 
f'.ichiqan State University 
100 fk;rth Kedzie Hall 
'East Lansinq, ill 48824-1034' 



Students in a colleqe non-majors' biology course were qiven 
pretests and posttects desiqned to assess their conceptions of 
natural selection and its role in the evolutionary process. 
Stucftrn-fcA^wcr e also^asked whether they believed the theory of 
evolutional be true, and they were asked to describe previous 
coursework in bioloqy. 

Analysis of test results revealed three important respects 
ifv which most! students had misconceptions about the process of 
natural selection ; 

1. Gri&in and survival of new traits in populations. 
IHoloqists recognize that two distinct processes, fundamentally 
different in cau\e and effect, affect traits exhibited by 
populat ions . New^ traits oriqinate due to random chanqes in 
qenetic material, then survive or disappear due to selection by 
environmental factors. In contrast, students generally recognized 
only a smqle global chanqe process, attributinq chanqes in 
species characteristics to necessity {a trait was needed for 
survival) f to use or disuse of orqens, or to adaptation by 
individuals. In qeneral , students made no distinction between 
mechanisms leadinq to the appearance of a trait and mechanisms 
leadinq to its survival within a population. 

2. The role of variation within a population* Dioloqists 
recoqnize that populations evolve because some individual members 
of a population possess a reproductive advantaqe over other 
individual members. Most students, however, saw evolution as a 
process that molds or shapes the species as a whole. 



Charles W. Anderson 
'• Mich iqan State Un i ver si ty 
Department of Teacher Education 
Hast Lansinq, r:i 48B24-1034 
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3- Evolution a*> tne changing proportion of individuals 
with discrete tujt:,. h icjiuq 1 sts recaqnize that new traits arise 
thtouqh discrete change, in 'living individual orqanisms.'' Those 
t r u 1 1 i> then gradually becoir.e established in a population. 
Students, however, attributed this gradual or progressive quality 
to changes in the traits themselves, describinq theHraits as 
slowly improving 01 deteriorating from one qeneration to the next. 

Preto:, u indicated that virtually none of the students 
understood >, any of the three key conceptions described above at the 
beginning ot the course. This was true even though 38% of the 
students had taken at least one year of biology before beqinninq 
the course, and 37% hat! taken two or more years. There was no 
relationship between pretest performance and previous biology 
ooursework. These results indicate that most presently used 
methods Tor teach inq about natural selection are ineffective 1 for 
this popu la t ion . 0 

Student per 1 ut n.ance was improved by the end of the course , 
which included special activities deigned to help students 
overcome their misconceptions. 1 he three biological conceptions 
described above were understood by 53%, 57% und 63% of the 
students, respectively. 

The course did not substantially alter student beliefs 
about the truthfulness of evolution. Fifty-three percent of the 
students taking the pretest believed the theory of evolution to be 
true, 12% false, and 37* were undecided. Posttest percentaqes 
were similar ( f j<n true, 18% false, 24% undecided). There was no 
relationship between student understanding of natural selection 
and beliefs about the truthfulness of evolution/ and an improved 
understanding of natural selection did not qenerally lead to 
increased acceptance of evolutionary theory. Student beliefs 
about the truthfulness of evolution (both positive and negative) 
qenerally seem to be based more on religious or metaphysical 
commitments than on an analysis of scientific evidence. 
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PHILOSOPHICAL ftPSEAHCK ON mi: PROBLEM OP THH 
UNLEARNING OF INCORRECT SCIENCE CONCEPTS 



J. Preston Prather 
University of Georqia 
Department of Science education 
Athens, CA 30602 



ABSTRACT 



Philosophical research methods were applied to the problem 
of unlearninq incorrect science concepts to clarify basic 
questions for which other forms of research may be indicated. 
Research on children's thinking about science has indicated that 
studc- ts do not enter their first science studies iqnorant of 
scir.-ice, father, they may hold quite sophisticated and 
kufdtti native ideas about science. Those based on sound scientific 
information constitute a basis for further science education. 
Those based on intuitive mi sconceptions' , naive inferences, 
incorrect ioqic, and so forth may be inadequate, incorrect, or 
otherwise unacceptable. Research has further indicated that, 
because such misconceptions may be based on pn^osive thouqht, 
meartinqful experiences, or authoritative non-sci »nce sources, 
students may hold on to certain misconceptions despite subsequent 
science instruction. Assuminq that the retention of such prior 
notions precludes subsequent learninq of "correct" science 
concepts, it is an the interest of science education to help 
students " unlearn and replace them. 

The purpose of this research was to qenerate ideas about 
ways science teachers miqht help students recognize and unlearn 
erroneous notions and replacfi?* them with sound new science concepts 
without Le s s e n i t\& students' intellectual se 1 f -conf Jdence or 
otherwise alienatinq their receptivitiy to new science learninq, 
Piaqet's cons t r uc t i v i s t theory of cognition and Ausubel's theory 
of meamnqful learninq were accepted as credible bases for 
philosophical speculation about ways science teachers may create 
sufficient cpqnitive dissonance to help students recoqnize and 
replace erroneous notions of science with meaninqful new 
knowledqe. 

Philosophical analysis o^ Common misconceptions amonq 
science students revealed an apparent similarity with certain 
outdated science concepts. A review of research in the history of 
ancient, medieval and modern science confirmed several once valid 
but now outdated or rejected scientific concepts--some of 
Aristotle's anc Galileo's ideas about motion, for 
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ti.:.tui.er— .n..ilui f, . j0 im ut tut; eoi,.mon c,i h tontVi.ti(n,s hold by 

i.pecj lat 1 vt- t f , i \u-ju\.\, 1 examination of tho&c iiimi 1 ji i tioa 
ntocueed evidence that the ^.ysten.atie inclusion ul the history of 
sc.enee ir, acinic tcaehinq, specifically the history of the 
oeve k,[ „.♦.,, t oi :u,,..»- ;,j j( Jr concepts about, ut, u;h common 

• ' i h ■ t* j » I - Mi t today, could help .Uuocnt:. recognize and 

'f"<'»'t< the I'nut-.iuaci.'o of tlu»ii owr, incorrect ideas. 
( ' 'it,H,.i that. .,(»;•,«. ol tht-ir own i f jcv». were oi.co held to he correct 
outrun.. it,.; :„.ienti*t.. should help students. ' ma i i,ta < n their 
• i leituui ... 1 [ - c •■nf idff.ee as, triey are introduced to the 
wicii mi* cl ictei si :..nti:.t». who fcfund the clnee acceptable ideac 
•nac.equuto. and why. • omrnoda t ion of new j.deab m una manner 
^' uh ' ' «</ l:nU ' J£IU ' i ''' Jnd rt-'t'ldffMoat oi ol ideas with new 

S - <1,,;,( leuinuni, ir.c case the awareness of the natutt <:« the 
;,ril ' liti! "' fft. ipi i-.e, and ereeU a positive attitude toward' 

"»<'•• ■'"••< conclusions lustHu.-d a recommendation for 
' M" f -'M'.tal invi-.tujotion:; to a,;.»;«. a the cT feet i veness of the 
teae. > nw ut the history of science Cot creating sufficient 
co<;r,,tivo d i scs.u i 1 1 hi i ui,- to help students to unlearn incorrect 
sc n-nc'e concepts . 
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DIAC'.UOSTTC TriiT:' TO EVALUATE STUDr.NTS 1 
MISCONCEPTIONS in scirrici; 



Uu^tii F. Trcaqust 
Western Australian Institute of Technology 
Kent ft i vet 
Hen t ley , v.es ter n -Austru 1 iu C 102 
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ALSTRACT 



i'lnct the boqinninq ot the decade, there has been a qrowinq 
interest ni students' n.isconeept ions' in science. The usual ...trans 
for obtaini.'iq information a bo l student misconceptions has been 
through l/id i.v i dua 1 student in er views on specific scierice topics 
usiny u variety ot formats. One pertinent criticism of this means 
ot col lect l nq information is its lack of direct utility to the 
c las ;»i oom tear her . * . fJ 



One way to more easily identify mis^Mncept ions of a qroup 
ot * tud**- ri t>> tauqht by a teacher is to use a pencil and paper 
multiple choice djoqnostijC test which has items specifically 
designed to identify conceptual misconceptions and 
r. i sunder a tand i nq^ • This paper describes the development of such 
diaqnost. ic tests an*"! illustrates their use in identifyinq 
fid sconcup t, ion*, in the students 1 understanding of the chemistry 
tcipic, covalent bondinq, and t tic? bioioqy topics, photosynthesis 
and respiration. 
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VALIDITY CUHSIOlW.TIOrJli VOU THE KTLTIiY Qi' FORMAL 
KEASUIilNC ABILITY AND INT1X3UATED 

scii:ncl process skills 



Wi 11 iam t:. Dair u 

The University of Texas at Austin 
ii c i c • n c e Education Center 

Austin, TX 78712 



Gary D . ricrich 
The Un i ve r s i ty of Te xas at Austin 
Uepaitnent of Educational Psychology 
Austin, TX 78712 



ABSTRACT 

<\ 

Recently j number ofr studies have reported a hicjh 
correlation between the supposedly separate traits described as 
•lntfijf ateci ..nt-nLu process skills and formal reasoning ability. 
The implication har. been that these two constructs are different 
but related- Implications have been made that a treatment to 
enhu.iee one tiait mi^ht influence the other as a result of some * 
c au l, v - e . jcct relationship. 

It would seem reasonable to consider whether these 
constructs are separate traits, or perhaps manifestations of some 
third trait such as qeneral intellect. Research directions would 
be alter* i by this finding. 

This study n.easured these two attributes usinq different 
instrument:, in order to assess their discriminant and convergent 
validity. Results indicated that the two traits share more 
variance, than expected, arvi that they may not comprise distinctly 
different traits. 
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UPON ■'STUDENTS' CRITICAL TH I f ;K INC 
AND SCIKNCK ACHIEVEMENT 



Linda W. Crow 
.tun Cuiunuruty Colleqe System 
22 Wauqh or i ve 
Houston, TX 77^07 



£3ue A. Haws 
Houston Community Colleqe System 
2 2 Wauqh Dr ue 
Houston, TX 771HH 



ABSTRACT 



'mr o! tlx* cjouls of scit'nce education has been to develop 
sc i en t i t i ca 1 1 y literate and concerned individuals with a hiqh 
coiner te nee for rational thought and action. Science by its very 
nature is o logical discipline that requires certain rational 
thinking k i 1 I ^ to solve problems . 

In a rapidly chunqinq society and scientific society, it is 
esuentul tor individuals to think rationally and critically. The 
educational onvi ronment is the loqical place to foster the 
development of rational and critical thouqht in science, and 
particularly in qeoloqy. Currently the educational system does 
not provide a specific program, in qeoloqy desiqned to assist 
student qrowth in rational and critical thouqht. In order to 
develop i^ueh a proqram, a determination must firs'; be made of the 
appropriate intellectual tool, namely logic, to be intcqrated 
directly into a course of geological study. Further a determina- 
tion nust ulLiu be made of the appropriate me thodoloq i es/st r a teq i es 
needed to assist teachers in actual 12 inq this qrowth in their 
students . 

Thj.5 study explores the development of a qoological course 
basfd on rational and cr i t ica 1 . th i nk i nq • The course incorporates 
logic into a qeoloqy course desiqned for nonscience majors. This 
srudy assesses its usefulness in not only increasinq achievement 
in qeoloqy but also increasinq critical thinkinq. 

The data wore analyzed usinq a multivariate analysis of 
covariancc (fV\NCOVA). The results, includinq post hoc conclusions 
and implications, will be discussed durinq the presentation* 
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The purpose of this in ves t i qa t ion was to measure the 



cli.'Vt.» lophivn t ot Filipino secondary school students 1 loqical 
thmkinq abilities and to determine if this development was 
Nif.tilar lur both males and females across all four years of 
achoolmq. The available population consisted of secondary school 
students ut tne Mankind Institute of Science and Technology in 
Mankind! lUtco Manila, Philippines. Fifty students were randomly 
sampled from each of the four years of high school and 
administered the Group Assessment of Loqical Thmkinq (CALT) . 
Preliminary descriptive analysis shows an overall trend or 
increasing loqical thinking ability from the first throuqh. fourth 
year. Males scored hiqher than females at all ^rade levels, with 
tfu 1 ianqtj between group means increasing with each successive year 
of hiqh school. Gender differences were not evident on each item 
at each qrado levels Tor example, on an item measuring 
combinatorial luqic, differences between groups in the second year 
of hiqh school did not show up in the comparisons between groups 
in the fourth yea:. These results correspond with findings of 
similar studies conducted in the United States and have 
implications for both Ame^ an and Philippine science educators. 
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ABSTRACT 

Writinq in qencrol is purported to be jn j 1 1 - m^r t an t , 
fl.ost neqlected urt^j in education, especially in the area of 
tejchmq science, Several recoqnize.i authorities in the field of 
writimj advocate that wntinq be tauyht in ail of the disciplines 
as well^as i;nqlish. The teachinq ot writing as "a process" rather 
than a product iii also be i nvi suggested by wtitinq authorities 
and f -.j r i r 3 ♦ - i f pro jet: t s , 

tfii:. i.tudy wj ; , conducted to tie tor mine the effect of writinq 
dS J H i^oce:i-, w rather than a "product" on the writinq competency 
of sludenU. in a university Physical Science for nlementary" 
Teacher:! Cla:.:.. A pre tea t/pos t test/Control Croup desiqn was 
implemented. 
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ABSTRACT 



The purposes of this study, carried out at the main campus 
of j landqrant university in the northeast, were twofold. One was 
to study latea of persistence of . undergraduate women students 
ma jor ir.q in science and technology compared to that of men in the 
same field** over a two-year period. Students par t ic ipa t i nq were 
sophomores or seniors in two-year or four-year proqrams . rariginq 
from mule-dominated fields like Enqineering Physics to majors such 
as Food and Nutrition which are taken mostly by women. The second 
purpose was to explore factors associated with persistence (or 
lack of it) in these fields, especially those factors which can be 
influenced by the undergr adua te environment. Three areas of 
associated factors were chosen because they seemed intrinsically 
related to success in science and technology and because • 
gender -re la ted differences had been observed in previous research: 
mathematical performance, social support, and experience with 
machine and tools. 

Some of the data we-re obtained from the registrar's office: 
colleqe, sex, CPA , date of birth, earned credits, SAT/1 # SATV, math 
and physi s courses taken and grades received. The rest of the 
data were gathered by a three-part questionnaire assessing 
experience with common mechanical tasks and social support two to 
three semesters earlier am, at the time the questionnaire was 
distributed, over 600, quest i onna i res were mailed out an^i 366 
usable forms were returned (621) . 

Analysis of the data revealed that three groups of 
nonper s i s ter s existed: 
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1. *, tuiii-nU. who transfer red out of science majors, 

2* students who t r ansf it r ud into science majors 
from nonsciunii' majors, and 

3. students who switched front one science major 
to another . 

A'thouqh the per s is tenet* rates were similar for males arid females 
the type of transfer mode differed, /lales were more apt to 
transfer out of science, while females transferred from one 
science to anotht'i or into science. 

because of the small numbers of male and female 
fiUdfAT fj i :i te r s in each category, the types of statistical analyses 
we je limited* and r.ost were done through a Chi -square analysis 
leadinq to the following conclusions: 

1. f'.ale nonper s i s ter s had poorer academic records than had 
the f email' nonpe r ^ i s te i s a^ evidenced by UFA, math and physics 

q racier . 

2. Perceptions of social support by the academic staff 
ditrei»'d fot wt>i:»4'M and men as well as persisters and 

nonpe r r, \ * t v i s . There is even an indication that social support is 
more important for women than for men in their persistence in what 
are non t r ad i t lona 1 majors feu women, 

3. The iei.ults f the mechanical experience questionnaire,, 
while inconclusive, proved interesting. There was a tremendous 
qender -r v la t od d i f fej ence , but thirf^did not appear to affect 
either academic performance is evidenced by course grades or 

per & i s tence - 

Tne result* of the study would indicate that persistence 
rates for women in science and technology miqht be enhanced by 
improvinq the academic climate for women. Recruit inq more women 
faculty in science and technology should be a hich priority for 
thiiu university. Iture importantly, emphasis should also be placed 
on sensitizing exist inq academic staff to the (perhaps qi eater) 
need:, of women students for social support. 
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ABSTRACT 



T\w tffceto of kinetic structure and micrograph content on 
student achievement of readinq micrograph skills were examined. 
One hundred introductory college biology students at in eastern 
state university participated in tn ? study that examined both 
knowledge acquisition (short-term learninq) and knowledge 
retention (long-terni learninq). 

Kinetic structure, defined by n , Roqer Anderson as the 
serial order in which sub ;i act matter is presented and the 
relatedness of contiguous discourse units in verbal communicat ion , 
was one independent variable. Students were randomly assigned to 
one of two treatment groups : low kinetic structure or high 
kinetic structure. The low ^inetic structure qroup listened to an 
audiotape with W average value of ,20 in the audiovisual tape 
portion of the instruction. The. high kinetic structure group 
listened to un audiotape with an average 01 value of ,45 in the 
audiovisual tape portion of the instruction. 

Micrograph content was the other independent variable. 
Students were randomly assigned to one of two treatment groups: 
varied micrograph content or unified micrograph content. The 
varied micrograph .content group used micrographs of Tetrahymena , 
Eup lotes , Para me c i u m , S tentor , and Bleohar lama <' '* ng the practice 
session* o? The instruction • The unTTTed aicrog* -.ph content group 
used microqraphs of Tetrahymena only during the practice sessions 
o: the instruct ion - 

The students received three instructional un.tsi Reading 
Light Microqraphs, Readinq Transmission Electron Micrographs, and 
Reading .Scanning Electron Micrographs, Each instructional unit 
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consisted ot un aud iov i sua PTspe portion and a microqraph practice 
a*€«s»sioriw An uch ievemen t~"T**>t/ was administered 48 hours after the 
last instructional unit to i«/si knowledqe acquisition. The same 
test wai, administered three or more weeks after the i ns t r uct iona 1 
unit to t;est knowledge retention. 

The achievement measure was divided into two tests that 
identified the two dependent variables: understandinq qeneral 
concepts achievement, Test ¥ .c# and readinq micrographs ach ie vemen t , 
Test KM. A repeated measures analysis on variance {flANOVA) was 
per tor me J on the data. 

At an alpha of .05, the effect of kinetic structure on 
student achievement of unde r s t and i nq qeneral concepts related to 
readinq microqraphs, Test G, was siqnificant. Time between 
te^tmq, micrograph content, and the interaction between kinetic 
structure and rnicroqraph content were not siqnificant. Students 
receivinq hiqh kinetic structure in the audiotape of the 
auduwisual portion of the instruction demonstrated a qreat&r 
mastery of qeneral concepts about readinq nucraqraphs than 
students receivinq the low kinetic structure audiotape in the 
auo.ovisuai portion of the instruction. 

At an alpha of . 05, the effects of mic, oqraph content and 
time between testinq on readinq rrucroqraphs -jchievement were 
siqnificant. Kinetic structure and the interaction of rnicroqraph 
content and kinetic structure were not. Students receivinq 
unified microqraph content in the practice sessions, of the 
instruction demonstrated a s iqn i f ican t ly greater mastery of 
readinq mieroqrapns than did students receivinq varied rnicroqraph 
content in the practice sessions of the instruction. Time between 
te^tinq wa* a significant factor; the qra/id mean for readinq 
murroqraphs, Test Wl, was 47. 65 for the knowledqe acquisition test 
and 43.62 for the knowledqe retention test. An examination of the 
cell means revealed a comparable loss of knowledqe over time in 
each ot the tour treatment q roups. 
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ABSTRACT 



The purpose of this research was to examine the effects on 
dch ievepent and attitude of the interaction between specific types 
of learners as abs'esaed by The Myers-Briqqs Type Indicator (flDTIJ 
and science learning activities designed *:o corresponc to MBTI 
types. 

A simplified model of the flBTI with : our types was used: 
sensinq-feelinq (SF) r sens i nq- th i nk i ng (ST) i n tu 1 1 i ve- f ee I i nq 
(NT) and intu i t i ve- th ink inq (NT). Of the 9 elementary teachers 
who participated m this study, S6 were SF earners while the 
remaining 40 were non-SF types (ST, NT and Nf types) . 

■> j 

Since the majority of teachers were of the SF type, the 
science activities that were .matched to the teachers' type 
exhibited SF qualities. On the other hand, the science activities 
that were mismatched to the teachers' type had characteristics of 
the NT type. A Validation Committee rated each activity according 
to the deqree the activity exhibited "SFness" and "NTness." 

Fifty-three teachers used the activities matched to the SF 
type, while 43 teachers used the activities mismatched to the SF 
type . V — 

All participants took the following tests? 

1. Myers-Brigqs Type Indicator (flBTI ) . 

2. Science Knowledge Pretest and Posttest (SKT) r fi 

3. ^ Attitudes Toward Science and Science Teaching 

Pretest and Posttest (ATSST) . 
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4. Attitudes Toward Learning Activities { ATLA ) 
following tfcacti activity. 



A mul 1 1 vai iate analysis of variance (ilAKOVA) was run on the 
data and no significant differences between treatment groups an 
the SKT and the ATSST were found. 

i:v*-n though univariate analysis of variance on the ATLA did 
not rfvejl significant differences for SF and non-SF types, 
internal analyses were done on individual activities with Duncan's 
post hoc tes,t. The results sfiowod that the activities that were 
rated at, being well matched to the f,F type by the Validation 
Committee received significantly more positive ratings by SF types 
than by non-SF types. Likewise, if activities were rated as 
extremely mismatched to the ST type then they received 
significantly less positive ratings by SF types than by non-SF 
types. It would appear that a person's attitude toward a learning 
activity can be improved by designing learning activities which 
are well matched to a student's type, 
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ABSTRACT 



The paper describes a study conducted in science classes 
from grades i\ to 12 in two high schools in the metropcli tan area 
of Perth, Western Australia. The purpose of the study was to 
investigate science teachers' roles in managing student discipline 
and in promoting and maintaining a productive learning 
environment. The three types of intact classes were involved in 
the study: unstrea».ed grade b classes, streamed classes in grades 
9 and 10 formed on the* basis of science ability, and classes that 
comprised students who had elected to study additional science in 
grades 11 and 12. Each of the 15 teachers involved in the study, 
was observed on several occasions with at least three classes from 
two or more of tf.e above categories. 

Broadly speaking, teachers managed the pace and type of 
activities anil the type of student engagement to ensure that the 
planned work was completed. As a consequence, teachers taught in 
« whole class interactive motfe for a significant proportion of the 
time and tended to interact with a limited set of * tarcet* 
students. Thus, most students were not* overtly engaged. Ther^ 
was also j tendency for teachers and students to adopt strategies 
that resulted in a reduction in the cognitive demands of the 
academic work. These observed strategies were consistent with the 
overall hypothesis that the focus for science instruction was on 
completing the academic work {covering subject matter content) 
rather than on teaching and learning scifence. The paper also 
discusses management of laboratory activities and activities that 
involved students in an individualized form of engagement. 
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ABSTRACT 



Kjjsearch has, helped to identify the fundamental skills that 
should be developed in an inquiry science proqram: observing, 
describing, compannq, classifying, usinq numbers, measuring, 
interpreting c v i denee , inferrinq, predict^nq, and exper imen t inq . 
An NiSP-sponsor ed inservsee workshop was desiqned to help 
elementary school teachers deve lop , these skills, t , 

' Par t i c i M nq teachers were instructed in the learning 
theories of Piaqet una the developmental levels of their student**. 
The workshop provided the teachers with experiences to help them 
develop classroom environments conducive to implementation of an 
inquiry science program. A teaching procedure, the "learninq 
cycle," actively involved them in experimentation, discussion of 
scientific processes, and scientific record keeping and data 
analysis. The workshop experiences also prepared the teachers to 
natch their teaching procedures with the level of intellectual 
development of their students. 

The workshop par t i c ipan ts were matched with a control group 
of teachers who utilized the exposition method (reading and 
memorising science concepts) when teaching science. A pretest- 
posttest design was used to measure the effects of the i nsor vice 
workshop on participant teaching methodology and ultimately on "the 
knowledqe organization and coqnitive performance level of their 
elementary school students*, The students were interviewed 
utilizing three Piagetian task; (liquid/ length, and weight) and 
six objects (a magnet, a cotton ball, a marble, a seaahell , a 
wooden square and triangle, and three bars of differing materials) 
which they were to describe. Comparisons between the experimental 
and control groups were made noting the usage of property words, 
orgarvizat ion of information or knowledge, $nd willingness to talk. 
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The nature of this research involve* a thorough analysis of 
both the clasarooa environment and the student interviews. For 
these reasons, an anthropological approach will be uffed for data 
analysis. The data collection will be completed May/ 1*85, 
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ABSTRACT 



Seventy-one college general biology students were taught a 
unit in r.cndolion genetics by the traditional lecture method* 
Emphasis was placed on meiotic formation of gametes, the taw of 
Dominance, the Law of Segregation, and'the Law of Independent 
Assortment. The Punnett square model was used for all practice' 
problems. To build Punnett squares* students wfre required to 
identify the gamete types that could be produced by parent 
organisms; they were then asked to identify phenotype and genotype 
ratios f ro«i the resulting zygotic combinations. Estimations of 
the probability for gamete formations 0 or zygote combinations were 
also required in practice problems. A unit test was followed, 
eight weeks later, with a content validated post-test to evaluate 
the students' retention of ^problem-solving skills* Both test* 
required students to use proportional reasoning (identifying 
ratios from the Punnett squares) , combinatorial reasoning 
(identifying combinations of gametes from parental genotypes^ and 
probabilistic reasoning (estimating gamete or offspring 
probabilities). Each of the seventy-one students was also giv»en 
three Piagetian interview tasks to evaluate his intellectual 
development in the areas of reasoning under question. The balance 
beam task, the electronic switch-box task, and colored squares and 
uiaoonds were used to test for proper tional' reasoning , 
combinatorial reasoning, and probabilistic reasoning respectively* 
Pearson correlations and factor analysis failed to sttow direct,, 
relationships among Piagetian tasks for the three (finds of 
reasoning and their corresponding occurrence in genetics problems* 
Some correlations Were higher between different reasoning types 
than, between similar types. Combinatorial with proportional 
reasoning on the post-test and interview tasks had a correlation 
of .44, while proportional with proportional from the same tests 
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correlated at .32. Analysis of variance showed significant 
difference* for all three reasoning types axonq conciete- 

?K r «M*"^I» t '*1 ,litlonal amJ forfflJl "Operational students in both 
t«*£*l « ti 1 . 9 *" V°^" teat ' P^t hoc analysis of ANOVAs 
sSccoL t Jh« J^*f 1 -°P««V on1 ' 1 "udents had significantly mors 
and S J ?V" SO, " n9 ar " 6 than transitional students, 

tZUli n * ifclona ^ students had significantly; more success than 
concrete-operational students. 
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ABSTRACT / 

/ 
t 

In The Growth of Logical Thincinq , Fiaget and Inhelder 
describe the operations and schemata whicljr are postulated as being 
the characteristics of formal operational/ thought . Those formal , 
thought characteristics, therefore, are vised in solving problems 
which require formal thought. The hypothesis can be made, 
therefore, that persona who possess certain characteristics of 
forttuf thought will do better, on taski /judged as Requiring those 
characteristics than those persons who/do not possess them* 

Using the individual interview/ technique, 49 students 
enrolled in a physics course for elementary teachers were 
evaluated for their abilities to us*' combinatorial logic, 
separation and control of variables*, proper tional reasoning , and 
reciprocal implications* The performance c f each student in the 
interviews was treated as ^ sreasVr e of the degree to which that 
student could function witi. those ^our formal-thought 
. characteristics. £ 

During one semester the students wero given experience witt 
30 physics concepts usin<sj the learning cycle- Six of those 
concepts dealing /With torque, electricity, optica and heat were 
used in the research. Understanding those concepts required using 
one or more of the character istin* of formal thought given 
earlier. Questions to apasure the understanding of each concept 
were written and content validated. Th4 validated questions were 
inserted into the five cpurse examinations at the proper time 
during the semester. The students' success on the questions was 
treated as a measure of jtheir /abilities to use the chaidcter ietics 
of formal thought in problem Solving. Data were available, 
"therefore, on the formal thov/ght characteristics the students 
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possessed and their abilities to use those characteristics in 
problen sol v i/)4 . 

A total' of 52 correlation coefficients was computed between 
the ability to use the forn.al thouqht characteristic in ©olvinq a 
problem and to demonstrate possession of those characteristics. 
Only e.jqht of tne correlation coefficients were statistically 
significant and the larqest was 0.34. The conclusion was drawn 
that a non-isiqni f icant relationship exists between the formal 
thouqht characteristics required to solve a problem and 
d^moristr :tins the possession of those characteristics. When 
success on each of the interview tasks was correlated with success 
on each of the other tasks, all the coefficients were 
statistically siqnificant and moderately hiqh, That.findinq led 
to the conclusion that success on a problem which requires formal 
thouqht depends upon an overall formal- thouqht structure. 
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ABSTRACT 



In The Growth of Logical Thinking , Piaget and Inheider 
describe the operations and schemata which are postulated as being 
the characteristics of formal operational thought. Those formal 
thought characteristics, therefore, are used in solving problems 
and responding to questions which require formal thought. The 
hypothesis can be made, therefore, that persons K,o possess 
certain characteristics of formal thought will do better on task? 
judged as requiring those characteristics than those persons who 
do not possess them. 

Using the individual interview technique, 22 students 
enrolled in secondary school biology were evaluated for their 
abilities to use combinatorial logic, correlation reasoning, 
separation and control of variables, exclusion of irrelevant 
variables, proportional reasoning, and probabilistic reasoning* 
The performance of each student in 'the interviews was treated as a 
measure o' the degree to which that student could function with 
those six formal-thought characteristics. 

The research began by preparing several biology questions 
which required one or more of the foregoing six formal operations 
in responding satisfactorily. The questions were content 
validated and the operations required were also judged. Doth 
validations were done by panels. Only two questions survived both 
va 1 ida t i ons • 

question One was judged to require correlation reasoning, 
combinatorial logic, separation of variables ani exclusion 
reasoning. The 22 students, therefore, could have shown formal 
thought 88 times; only 14 such instances were found. guestAor- *wo 
was judged to require combinatorial, probabilistic and 
proportional reasoning and the separation of variables. A'^ain iu 
was possible to demonstrate formal thought on Question Two 88 
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tine*; formal thought was demons tr ated 2D tiroes. At no tir.u? were 
the specific forfi>al opera c ions indicated by tuc panel as beinq 
needed to solve guestion One used by the 24 students who 
demonstrated on the .tasks they could use those specific 
operations. Only seven times — of 25 possible — on Question Two 
•were the specific forn.al operations used that were cited by the 
panel as beinq necessary to produce a satisfactory response to 
that question. In a very few cases formal thouqht was 
demonstrated on the questions but had not been demonstrated during 
the interview. Those few deviations will be treated in the 
presenta t ion . 

Id view uf the data cited earlier, the conclusion was drawn 
that usinq specific formal operations with which students 
Oentonstr ate they can function, is not a qood predictor of success 
on a question whotse satisfactory response requires those specific 
forn.al operations. The explanation for that conclusion, we 
believe, il, found in the fact that, with one exception, success on 
the interview tasks are hiqhly correlated with each other. That 
piece of empirical data points to the unity of formal thouqhts. 
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ABSTRACT 



This disseration research involved th£ formulation and 
testing of a model for the development of scientific reasoning 
abilities in adolescents • Several potential determinants *nciuded 
within the model were chosen based upon the interpretation of 
Fiaqetian theory reqardi?nq the de velopibent of formal operational 
thouqht in adolescents. Causal relationships amonq potential 
determinants und with the ultimate dependent variable of interest, 
Scientific fteasoninq, were hypothesized a priori with stronq 
theoretical und heuristic considerations and with support from the 
results of previous empirical studies. 

Variables in this study {and their correspondinq 
instruments) were as follows; Experience (Coqnitive and 
Recreational Activity Scale); Locus of Control (Intellectual 
Achievement Responsibility Questionnaire) ? Field 
Dependence- Independence (Concealed Fiqures Test) ; 
Riqidi ty/Flexibi li ty (Dreskin f s Ridiqity Test); IQ (Short Form 
Test of Academic Aptitude); Gender? Aqe ; and Scientific Reasoninq 
(Scientific Rtasoni nq Test). The instruments and a backqround 
data sheet were administered to intact classes of middle school 
(n*106) and hiqh school students (n*96) from an upper middle-class 
suburb of Columbus, Ohio. ^ 

Hypothesized relationships amonq variables within the 
posited model for Scientific Reasoninq were tested by path 
analysis. Multiple regressions were performed according to path 
analytic methods in order to acquire standardized beta weiqhts for 
each of the hypothesised paths. These beta values were used as 
path coefficients for each of the posited relationships, 

Siqnificant (p < 0.05) path coefficients were obtained for 
these variables and Scientific Reasoninq: Aqo , IQ, Fielc- 
Dependence-inde^endence, alnd Experience, Aqe and IQ (with path 
coefficients of 0.54 and 0.49, respectively) were stronger 
determinants of Scientific Reasoninq than were Field 
Dependence-Independence (0.155 and Experience (0.11). An indirect 
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effect of Lueus of Control on Scientific Reasoning throuqh the 
Tield Dependenee-Indepedence variable was also supported, with an 
c tamed patlr cocf t ic lent of 0.28 between Locus of Control and 
Field Dependence-Independence . None of the paths involving Gender 
or Kiqidity/FiexiLility were statistically significant, and these 
two variables were removed from the rev i sed mode 1 . ' The final 
n»otfeI, which included only variables for which there were 
statistically significant path coefficients, explained 61 preqent 
of the variance in Scientific Reasoninq. 

On the basis of these findinqs, suyqestions are made 
reqardinq further research and appropriate interventions which rcay 
influence and/ur^. enhance the development of scientific reasoning 
abilities in adolescents. 
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VALIDATION OF HIERARCHICAL RELATIONSHIPS AMONG PIACETIAN 
COGNITIVE MODES AND INTEGRATED SCIENCE PROCESS SKILLS 
FOH DIFFERENT COGNITIVE REASONING LEVELS 



Kueh Chin Yap 
University of Georqia 
Dcpar tnenfc of Science education 
Athens, GA 30GU2 



Russell II. Yeany 
University of Georqia 
Department of Science Education 
Athens, GA 3C602 



ABSTRACT 



In the past* attempts in relating the Piaqetian cognitive 
«ode£i and integrated science process skills have been 
correlational in nature* A hierarchical linkage ambncj tfie 
Piaqetian cognitive nodes and integrated science process skills 
together with the niethodoloqy has been proposed. Since students 
in different Piaqetian coqnitive reasoning levels operate 
differently in their thinking, it appears reasonable to 
hypothesize that the hierarchical linkage at each level may be 
different. The methodoloqy used previously was psychometric in 
nature, Wh*lc it may be satisfying to determine hierarchies using 
psychometric me t hodoloq i es , it should be mere helpful and useful 
to science educators to determine whether the attainment of 
subordinate skills can help facilitate attainment of super or di na te 
skills based on previous psyehometr ically determined 'best 1 
hierarchy. This procedure of determininq whether attainment of 
subordinA^> sk i lis facilitates attainment of superordinate skills 
has been termed vertical transfer validation. 

Thus the purpose of this study was to determine and compare 
the 'best 1 fit hierarchy among the Piaqeti&n coqnitive modes and 
the inteqratcd science process skills for each of the Piagetian 
coqnitive reasoninq levels; concrete, transitional and formal, 
rur ther mor e , we were interested in determining whether the 
best-fit hierarchies were confirmed by the^ vertical transfer 
validation method. 

Seven hundred and forty-one middle and high school science 
students in grades 7 to 12 participated in this study. The gender 
proper tion in the sample was quite even, with 334 males and 355 
females. One hundred and thirteen students were categorized at 
the formal level of coqnitive reasoning, 162 at the transitional 
level and 4G6 at the concrete level. 
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The best-fit hierarchies for the concrete and transitional 
reasuninq levels were obtained. The data f ron. 'the transfer 
validation procedure surest that at the concrete reasoning level 
and qiven the necessary prerequ isi :es : (1) review on desiqnintj 
experiments can facilitate the achievement of identifyinq 
hypotheses; (2) review on operational defininq can then facilitate 
the attainment' of identifying hypotheses; (3) review on both 
operational defining and designing experiments can facilitate the 
attainment: of identifying hypotheses; and, (4) review on 
proportional reasoninq can facilitate the attainment of 
probability reasonipq. 

Presently, there is no evidence to support vertical 
ticmsfer of skills at the transitional reasoning level. 

Science curriculum developers, instructional designers, 
teachers, teacher trainers and researchers need to be aware of the 
link and interdependence of both sets of skills. furthermore, 
they need to be aware of the exact nature of the hierarchy for 
different cognitive reasoninq levels. Science education 
researchers need to put mere effort into this type research so 
that the hierarchies obtained can be further refined. 
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ABSTRACT 

< 

This study was an invest iqation of the concurrent -validity 
of two tests' of .cognitive development : one beinq task interviews 
on ten operational measures of cognitive development described by 
Jean Piaget; the other, corresponding operational measures 
contained in the Reasoning Tast, developed by Paul Ankeny and Lyle 
Joyce (1975) , The Reasoning Test a group instrument consisting 
of 30 objective questions which purports to provide an alternative 
,,to the individual Piagetian task interviews- The operations 
assessed were: conservatipn of weight, conservation^of length, 
conservation of area, conservation of volume , . one-to-one 1 
correspondence, class inclusion, trans i ti vi ty w , Euclidean Upace; 
spatiality, and velocity. Subjects in the study were 50 fourth 
graders rahdofuly selected from a population of approximately 150 
students from a^ middle class agricultural community in nor\theast 
Nebraska. The X.Q. was lltf.9 with standard deviation of li.6; 
Subjects included 27 females and 23 males. The Reasoning' test was 
administered in two one-hour sessions. The questions were read 
orally in addition to providinq each student with a printed copy 
of the instrument. A series of task interviews, one task for each 
of the 10 concepts selected in the Reasoning Test, were 
administered, to each subject '.individually. Interview sessions 
were normally^ conducted in a period of 12-15 minutes. 

A cross-tabulation of the number of task interviews 
^achieved compared with the number of concepts achieved on the 
Keasonmg Test resulted in a correlation coefficient of .46. This 
indicates a moderate, positive relationship between the two types 
of tests. An analysis of the categorized data yielded a 
correlation coef f icient of .11.. Subjects were categorized as 
concrete operational if they demonstrated competency on eight or 
more of the ten operations assessed. The criterion level for 
categorization was established using, the recommendation 
established by Paul Ankeny and Lyle -Joyce, developers of the ' 
Reasoning Test. According to performance on both the Piagetian 
task interviews and the Reasoninq Test, many fourth graders were 
still pre-operat ional . Five students (10%) were classified as 
concrete operational using the Reasoning Test, while 32 (64%) 
students met the necessary performance criterion on the task 
interviews. An area needing further research reflected in this 
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study is an apparent discrepancy between cognitive level using 
task interviews an compared to a qroup test. In this study, a 
siqnif icantly larqoi portion of students demonstrated concrete 
operational thouqht process on t&s"k interviews as opposed to 
printed oral questions reflecting the same operations. 
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MJIiAN AMD fiACfllNH DIAGNOSIS OF SCIENTIFIC 
PFOULKf;-SOLVIKC ABILITIES 



Ron Cood 
l'lorida State University 
Science Education 
Tallahassee, fL 323C6 



Uyliis Dandier 
Florida state University 
Computer Science 
Tallahassee , TL 323C6 



Robert Kromhout 
lorida State University 
Department of Physics 
Tallahassee, FL 32306 



The purpose of this long range study is to find ar.swers to 
the following questions: (1) How does an accomplished science 
teacher diagnose the problem-solving ability of a student during 
an individual help session; and (2) Can this diagnosis N be 
simulated by a machine? 

Methods used are similar to those used by researchers who 
have developed expert computer systems that simulate human 
experts, particularly in the field of medical diagnosis with 
systems such as MYCIN and CADUCEUS. An interdisciplinary team of 
faculty and students work toqether usinq procedures including; 

1. Discuss with experts (scientists/teachers) the 
qeneral diagnostic procedures they use in trying 
to help students on an individual basis. 

2. Videotape diagnostic sessions and discuss with 
the expert what was happening and. why, 

3* Determine what seems to be the content knowledge 
and heuristics needed to solve specific scienne 
problems, 

4. Analyze the procedures used by experts and novices 
us they attempt to solve sciepce problems. 
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These psychoioqical-type data are then used by the team of 
researchers to build a computer system that simulates tiie expert 
diagnostic* an . In thi* project (DIPS for Diaqnosis for 
instruction in Problem Solving) , the fuszy~loqic system of Zadeh 
is used o manaqc the uncertainty contained in the natural 
lanquaqs input of the user. fUmy.of the other procedures used to 
build the DIPS system are similar to those described in detail in 
Building Expect Systems by Hayes-Roth, Waterman and Lenat. 

Progress on this 3onq-term research project thus far can be 
summar lzed by the following points: 

1. An Uij>ortarit part of the effective teachinq of 
problem solving in science is diaqnosis of a 
student's initial problem-sol v inq state. 

2. The success of various medical diagnostic expert 

ysteMs suggests thai similar systems are possible 
for diagnostic purposes in education. 

3. A common technique used by human experts (accomplished 
science teachers) durinq a diaqnostic interview with 

a student is a combination of problem posinq and 
ijuestion askinq. The diaqnosis is usually inter- 
woven with attempts at teachinq* 

4. A typical mechanics chapter in a hiqh school physics 
text contains about 5000 words, including about QOC 
unique words. Of the unique words, only a few such 
a* velocity, acceleration, force, inertia, momentum, 
translatory, Newton , *centr ipetal , centrifuqal, sluq 
and dyne can be considered U be uniquely in the 
domain of physics. This suqqests that the DIPS 
system can operate with about 1000 words in its 
dictionary. 

5. Graphics capability is extremely important in the 7 
communication between the teacher (diaqnoser) and 
student about mechanics problem solving. This is 
very likely 0 true for a wide variety of standard 
problems in various science concent areas. 

6. The imprecise or fuzzy nature of language in normal 
human communications requires an appropriate logic 
(Zadeh's fuzzy logic in this case) to handle the 
uncertainty in the diagnostic interview, 

7. Natural lanquaqe processing must be kept to a 
minimum and *user-f r iendly" techniques to a 
maximum in DIPS-like systems. 
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nn: rrrrcTs of teaching an information processing approach to 

PliODLUt: SOLVING ON JIATUEJIATICAL CHEMISTRY ACHIEVEMENT , 

OF college students 
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Henry Heikkineh 
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Department of Chemistry 
College Park, MD 28742 



ABSTRACT 



Students enrolled in a preparatory college, chemistry course 
at the University of Maryland, College Park were randomly assigned 
to treatment or fbontrol groups for one semester « The two croups 
attended lectures simultaneously in ad joininq lecture halls* The 
control group wis taught dimensional analysis as its problem 
solvinq strategy in dealing with mathematical chemistry problems* 
The treatment group was taught an explicit approach based upon the 
information processing model of problem solving. 

Achievement for both groups was measured on three regularly 
scheduled hourly tests given during the semester and on the final 
examination* Students' mathematical chemistry proulem and 
non-mathematical chemistry content sub?cores were determined for 
one preselected chemistry topic per test* These topics included 
density, mole-based conversions, and stoichiometry . The final 
examination subscore was a cumulative measure of all three topics. 
Two covariates were used in this study — Logical Mathematical 
Reasoning pretest and the College Board Scholastic Aptitude 
Mathematic Test (SAT-M) . 

The results were analyzed using a multivariate analysis of 
variance procedure (MAN0VA5 . No significant difference was found 
at the • 45 significance level in the mathematical chemistry 
achievement of tros* students who received instruction in the 
explicit problem solving approach and those who were taught 
dimensional analysis as their problem solving approach. 

The control group's pre to*.*", scores chowed a significantly 
higher correlation to achievement, scores than did the treatment 
group's scores, statistically equivalent positive correlations 
were found between chemistry content and mathematical chemistry 
achievement for both groups. 
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A significant negative correlation was foufKJ between 
pretest scores (Loqical Mathematical Heasoninq Test) and extent of 
explicit problem solvinq approach use within the treatment qroup. 

A siqni f icantly hiqher mathematical chemistry achievement' 
level. (F » 3,17, £ * .P46) was found to exjst for the treatment 
qroup on the first test. Forty-four percent of the treatment 
students showed written evidence of having used the explicit 
problem solving approach on this first test. This percentage of 
students usinq the explicit method was hiqher than for any other 
test or the final examination. 

Fifty-four percent of th& treatment students answerinq an 
end-of-semester <juos t ionna i re reported that the explicit approach 
to problem solvinq used in this study was too time consufiunq* 
Only 12% of the control students answerinq the same questionnaire 
reported that their problem solvinq approach {dimensional 
analysis) was too time consuming. 
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A NEUROLOGICAL IttDEL OF PROBLEM SOLVING 
AND INTELLECTUAL DEVELOPMENT 



Anton E. Luwson 
Arizona State University 
Department of Zoology 
Tempo, A2 852b7 



ABSTRACT 

A neurological oodel of the acquisition and deployment of 
higher-order cognitive strategies is advanced. The model is based 
upon Grossberg's neural modeling principles of learning, 
perception, cognition, and motor control. Thus, the model 
attempts to explain aspects of higher-order problem solving, and 
intellectual development bas^td upon principles found applicable to 
events at the level of individual neurons and neuron networks* 
The method employed is to discuss basic neurological principles, 
as applied to classical conditioning and to the acquisition* of the 
relatively simple action of a child learning to suck milk from a 
bottle. The neuronal networks developed to explain this behavior 
will thrn be applied to the higher-order shift in problem solving 
behavior fr^R the child's incorrect use of an additive strategy to 
the adolescent's correct use of a proportions strategy to solve 
problems of quantitative proportional relationships. Piaqet's 
process of psychological equilibration will be explicited and 
general educational implications will be drawn. 
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HIGH SCHOOL GRADUATES 1 VIEWPOINTS C14 
SCIENCE -TECHNOLOGY-SOCIETY TOPICS 
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The purposes of this study were (1) to monitor student 



understanding of sc ience- technology-society (STS) topics; and (2) 
to do this in a unique manner that miqht lead to a new generation 
of standardized instruments that Would describe student viewpoints 
on STS issues. 

A sample of 10,800 graduating high school students came 
from a stratified sampling of classrooms from across Canada, one 
part of the Canadian IEA evaluation study. Each student was asked 
to respond to a Statement concerninq a STS topic by (I) statinq 
whether he or .he aqrped with the statement, disr^reed , or 
couldn't tell; PLUS (2) writinq a paraqraph explaining the reasons 
for the choice?* 



The stavemcn':s came from an instrument comprisinq 46 items 



based on 1G major topics found in the epistemoloqy and sociology 
of science literature* Each student in a classroom reacted to a\ 
different statement. Thus, out of the lS,80tf student responses, 
about 236 addressed one of the 46 statements. A random 30% of 
these were analyzed to tease out common viewpoints held by 
students • 



A general and important methodology point emerqed. The 
meanings students ascribe to a statement are often very different 
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from the meaning teachors and rcsea t cher s ascribe tu the same 
statement. Tills result i]Ui*ut icris the validity of the conventional 
manner, of i n tei pi e t i nq student responses to "objective" \ 
b tandard i.fced instruments <'£ <jues t ionna i res . 

- Among the many findings, the following are offered as 
typical examples. These are organized around three conceptual 
t heme:". ; 

( 1 ) In' eractions Among Science, Technology and £H5 lA*l^ • 
Students we it.* or.kecJ to lespund to statements based in either a \ 
technocratic or dumocr a 1 1 c view of soe ioscienti f ic decision -\ 
laukincj. Keuetioni, to the statement that "the political elimat^ of 
Canada nan little effect upon Canadian scientists" centered on/the 
issue of government funding and research policy. i- urpr lsinqly; 
insightful arguments sugqested that since most research was funde^i 
by govei nme nt , gove moment would control the way funds we it* to, lfc b£ 
spent, Aii well, government policy towards techno Icq i ca 1 
development, wji, seen as affecting a scientist* is choice of research 
topics. 

( i 1 ) C har t e r i s t i cs and Li n. i t a, t ions of scientific 
Know Udye SLudents offered a wide ranqe of responses to the 
statement that "many scientific models ... are metaphors or useful 
stories; we should not believe that these models are duplicates of 
reality." Tho^e agreeing with the statement arqued, for example, 
that models are just helpful and useful for lcarninq and 
explaining. Thr>j,e arguing aqainst the statement based their 
arguments in scientism. A third arqument relied on the belief 
that "authorities (experts, teachers, and texts) say they arc 
true.* 

(iii) Character istics oT ^Scientists . The statements on this 
topic were? designed to solicit responses from students on how they 
view the scientist as a person and how this might affect the 
knowledge generated by that person. The responses showed 
considerable soph l s t i ca t l 6n when reactinq, for example, to the 
idcM that "the best scientists follow the steps to the scientific 
method," with many . s tuden ts stressing the importance of 
originality and the need to transcend any one method, Perhaps the 
must passionate responses were reserved for reactinq to statements 
concerning the higher proportion of male scientists in Canada in 
comparison wi 1 I *he number of female scientists. Both male and 
female student gave as a common reason the different 
socialization } a ths ..cxper leneed by boys and girls. 
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coni'AHATivr SrnxtivcMiss; .or iiwtkuctxonal sstijatecies 
oi- dlvelcpiwg the ciilt.ical ?;olk concept 
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Jud i th I/O Faro 
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The purposes ol" this study were to determine for students 
enrolled in a freshman chemistry program if the type of 
instructional strategy used influences (1) learning of the mole 
concept, and (2) the level of students 1 misconceptions concerning 
selected concepts related to the mole. 

Three instructional strategies derived from Piagetian and 
Ausubeliun theories was implemented in an urban community colleqe 
with freshmen chemistry students. One instructional strategy, the 
learning cycle, was derived from Piaqetian theory and is a 
three-phase process: (1) exploration, (2) invention, and (3) 
discovery. The second instructional strategy, cognitive learning 
and development, was developed by Klausmeior based on Ausubelian 
theory. This strategy consists* of presenting a formal definition, 
of J concept, a list of critical and variable attributes, and a 
list of examples and nonexamples. The third instructional 
strategy, lec t ur e- labora tory , consists of presenting the concept 
in an expository format in a classroom seating. The student 
verifier the lecture materials in a laboratory setting by 
performing experiments from carefully described procedures, 

An ex post facto, pretest-post test , control group design 
was used to determine experimentally the nature of the 
relationship between teaching methodology to achievement level and 
misconception level in selected chemistry content. 



Dor isA. Trojcdk 
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£ t . Lou is, Mi ssou r i 63121 
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Three instruments were used in ihis study: a math 
achievement test, Uurney's *IMaqetian Objective Formal 
Instrument," and the Ach le vement and ftisconcept ion Test (An?). 
Additionally, students constructed concept waps and Gewin Vees 
based on laboratory and lecture materials. 

The sanplr consisted of 60 students enrolled in the 
Fundamentals of Chemistry cours*»at an urban community coileqe 
durinq the 19C3, fall semester. Two classes were tauqht in the 
mole concept, over a period of five weeks* usinq the cognitive 
leurrunq and development strategy (CLP). One class was tauqht the 
mole concept over the same period of time usinq the learninq 
cycle. The third class- us^.'d a lecture-laboratory format. 

Trie data collected fur this stud 4 , were analyzed usinq a 
treatment -y levels desiqn where the students were matched on the 
basis of pietest scores. A three-way factorial analysis of 
variance with repeated measures was used to analyze the data. 

The results of this study indicate that, for this sample, 
the three methods were equally effective when used to teach 
various aspects of the mole concept. The results further indicate 
that the three methods were equally effective in brinqinq abou'. 
conceptual chanqes in which Knowledge concerninq mass and volume 
as well as trie particulate nature 6f matter matched the knowledge 
structure of experts i M "Ms area. 

Student response*:- indicated that many students viewed 
matter as beinq continuous. Students also viewed the removal of 
air from a flask as leavinq an empty space in the flask. 

Confusion concerninq the difference between mass and volume 
was a lso noted . 
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a AW ANALYSIS or TRADITIONAL REPRESENTATIONS OF SCIENTIFIC 

KNOWLEDGE FR011 THE POINT OF VIEW OF AUSUBEL'S 
THEORY OF LEARNING 



Jose C, Otero 
Departamento de Fisica 
Universidad de ARala 
Alcala de Kenares*, Madrid 



ABSTRACT 



Representations of scientific Knowledge in secondary" school 
science curricula result from translating raw knowledge as it 
appears within the contexf of discovery to "public knowledge" 
within the context of justification. This reformulation reflects 
underlying epistemologicai assumptions on the native of scientific 
knowledge . 

The resulting conceptual structure is analyzed from the 
point of *iew of Ausubel's learning theory. Attention is focused 
on two characteristics of this structures the arbitrariness of 
concepts and the supression" of very inclusive ideas which could 
' play a role as subsumers. According to the analysis, these 
characteristics are seen as consequences of s 

. a. Nonexistence of problems: Concepts in science are not 
introduced merely as Ipgical possibilities which could enlarge the 
content of a discipline but as a response to some outstanding 
problem. Customarily science courses and textbooks do not provide 
the student with the problems but with the answers, that is, 
explanatory concepts and principles. 

b, Inductiv^st structure: Scientific concepts result from 
a psychogenetical staqe, the production in the mind of the 
creative scientist, and, later, an evolutionary process. Hiding 
this from the student results in presenting artificial constructs 
whose only justification supposedly lies in the facts or phenomena 
being explained. 

c. Nonexistence of metaphysical beliefs: Science students 
learn results as if they were a product of inspirations taking 
place in an absolute idea v ional vacuum. Consequently, ideas which 
appear along history strongly linked to global conception* of the 
researcher (themata, ideals of natural order, metaphysical 
beliefs) are stripped from any metaphysical trace and presented as 
results coming from nowhere. 

Finally, a proposal is made to devise representations of 
conceptual knowledge leading to improve^ meaningful learning. 
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First, to improve the nonar bi trar iness of ' conceptual links, the 
obsolete ej irieibt theory of knowledqe underlyinq traditional 
science curricula should be abandoned. Concepts* in its final 
form, should be presented as nonarbitrary responses to problems 
which science faced along history • What is being proposed , *at the 
epistenioloqical level, is to introduce qcnetie cpistetiiploqy, as a 
backqround to better representations of scientific knowledqe with 
teach inq purposes, , 

Second, it is necessary to nake a connection with the roost 
stable and qeneral ideas of the learner. This implies lookinq for 
ways of establishinq correspondence between the ideas which made 
science intelliqible to scientists alonq history and the ideas 
which make science intelliqible to our students. 
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AS, EVALUATION CP 111C SCIENCF. - A PROCESS APPROACH 
FOR TRINIDAD AND TOBAGO (SAPATT) PROGRAM 



Pafliela Fraser -Abder 
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ABSTRACT 



( The Science-A Process Approach for Trinidad and Tobago 
Curriculum developed froa 1977-1984 is currently beinq used in 
Grades K-7 in all public schools. This study attempts to evaluate 
the attainment of the program's major objectives in terms of the 
children's ability to use the process skills after six years 
exposure to the program. Some attempt is made to measure 
children's interest, active , involvement, achievement in the 
l*sson, as well as teacher's en joy^wnt in teaching the lessons, 
their opinion of the teacher's guide, the availability of material 
and the teachers perceived need for supplemental reading material, 
student workbook and further training. Data were collected by 
*eans of a process test given to the children and a teacher 
opinionnairc . The experimental group compr ised' 290 public school 
students, while the control group comprised 258 private school 
students. Their results on the process test were compared. 
Seventeen (17) public school teachers who had been involved in the 
development of the curriculum and who were now teaching it 
completed the opmiohnaire; The results indicated that children 
who have been exposed to the six-years of SAPATT scored 
considerably higher than those who were taught scienc^ uaijng a„ , 
>contertt rote memorization approach. The t-test, F-ratio and X ' 
value were all significant at the .001 level of significance. 
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FROM TEXTUAL MATERIALS ? 
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ABSTRACT 



This study utilized j<;eta-analysis techniques tp analyse the 
effects of 'different types of aids on learning science concepts 
from textual materials. The studies analyzed dealt with aids for 
selecting .the important information contained in written materials 
and aids for building internal connections amonq the parts of 
printed materials. Thus, studies which pertained to advance 
orqanizers" and to student elaboration activities were not 
considered. The relevant research studies wer* identified through 
'a search of several data bases. Additionally, the yearly reviews* 
of research published in Science Education were utilized. 

Relevant characteristics of the research studies were /t 
identified and coded. Coding of these character istics allowed the 
uniform examination of differing design features, dependent 
variables, and outcomes* These identified features Ware used to 
bldck the studies so that the meta-analysis procedure could be 
focused upon several important research study variables. 

The analysis of the research studies produced various 
results, rirst of all, the overall average effect size indicated 
that students may be aided in their understanding of science 
concepts from textual materials. The overall effect size was 
positive. Second, the effect sizt: varied considerably dependinq 
upon the type of dependent measuir?. Last, the results of blocking 
the studies on other variables was not clear. Many of the 
computed effect sizes. were small., 

Learning from textual type materials and learning from 
laboratory type situations will always be two integral parts of 
science education. Today, with the microcomputer being jaed to 
simulate many laboratory type activities, knowledge abou learning 
from textual type materials may possibly become more important. 
The present study indicates that most students can be expected to 
benefit from forms of textual structuring that aid them in 
selecting the important concepts and that also aid them in making 
internal connections within the presented materials. It is 
possible that computer presentation of textual material^ will make 
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tfris even more feasible. This paper also discusses the research 
questions yet to be studied itffen we consider learning science 
content fro* printed materials. 
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ABSTRACT 



Health education has been neglected in U.S. Schools. In 
the elementary school setting , science education and physical 
education have been playing & game of "give-away", each tryinq to 
get the other discipline to take health as a topic. In the 
secondary area, it has been an also-ran class or ncnexistant. 
Vet, personal health regains one of the uore important ar H 
intrinsically motivating topics in our society* 

The 197G NAEP survey of 17-year-o 1 ' *s and adults indicated 
that a significant portion of people's \ wledge in the health 
area comes after students leave school ai.j that up to a third of 
the 17-year-olds could not pick a nutritious breakfast f ro» 
examples or knew what kind of foods produced quick 0 energy. Even 
more significant/ the expert comment on the report reminded 
readers that although people tend to be somewhat knowledgeable in 
the area, they do not act on that knowledge. 

This meta-analysis reviewed nearly 320 studies in the area 
of nutrition education and, also examined the effects of a number 
of the characteristics used in the studios on results {including 
age of subjects, random assignment of subjects, length of study, 
etc.} . Three methods of meta-analysis were usedz a voting method 
wtfere each of the 3,897 findings were coded as negative impact, no 
impact, and positive impact of instruction on nutrition knowledge, 
behavior, or attitudes; effect size comparisons/ and a 2-score 
wherever enough information was given to do sp. 

The review indicates thec nutrition education does promote 
more knowledge about nutrition practices, wore positive attitudes 
toward good nutrition and more appropriate nutrition behavior « 
Although some of the characteristics did turn out to be 



200 





siqnifican. in their influence on the data (Lenqth of time, 
training of instructor*, etc), there was not enough information in 
many of the studies to look at internal characteristics with care. 
However, q theory was developed from the synthesis of research for 
explaininq how a nutritional program aiqht work to influence 
knowledge, attitudes and behavior. The factors which seem to have 
inf luenee on L 1 ffectiveness of nutrition proqra$i$ are s 



1. Active involvement of prr t ic ipan ts . 

2. Amount of instruction. 

03. Knowledqe of instructors. 

4. Vivid and personalized information. 

5. Structured curriculum. 

6. roc us on nutrition in qeneral rather than very 
specific focus, 

7. Assessment of pa ticipants 1 nutritional needs 
arid use of this information in proqram. 

C. ' Use of small qroups. 
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» ABSTRACT 

The Science Teacher Inventory of tteed (STXN) was developed 
specifically to assess the perceived nqeds of science teachers in 
developing nations. During that process, a factor analysis was 
completed post hoc with data 'from a heterogeneous population of 
Jordanian science teachers to gather evidence -of construct 
validity. The present study was conducted^to further clarify the 
factorial composition and construct "% v a]4tTlty of the STIN. Data 
collected f rosi -1162 (78% returns fzptf a 20% rundonixed , cluster 
sample of) Malaysian secondary ^ciencw teachers was factor *" 
analyzed via the principle coifSbnents method with varinax 
rotation. Six nontr ivial --factors accounting for 91.9% of the 
total variance were identified. While 72 of ttw 7$ closed items 
of the STIN were found to be interpretablo,* the*r rearrangement is 
sugqested. Confirmatory factor analysis is suggested to test the 
obtained factor structure. In the interim, the extant data on 
STIN reliability and validity warrants its continued use to assess 
science teacher perceived needs. 
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